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PREFACE 


The second and cooclnding Tolntns of the 
HUtofj of Hindu Ckem$irj is now presented to 
the public. 

When the first volume was under preparation, 
it was fearod that many valuable works on Hindu 
Chemistry referred to in Ros^savn, Rosaratna- 
samnchchaya, eie.^ had been lost for ever. Pandit 
Navakanta Eavibhushaea was deputed to Bena¬ 
res to make a searching enquiry and his labours 
h^re been rewarded by the discovery of several 
rare MSS., including one of Basahridsya. This 
last-named work is of surpassing interest con* 
sidering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured 
from the Libraries of the India Office, London, 
and of the Darb^. Nepal. A copy of Rosendra- 
chuefimaai obtained firom the Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materiAls throws 
a flood of light on the dark recesses of the history 
of Indian Chemistry. As a halo of literaiy* and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Nigitrjuna. 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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It was with diffidence and boaitation that I 
placed the remotest limit of alchemical TantroM 
in the 12th century A. D. It now transpires that 
this date is to be pushed back by several centuries. 

A Hulprf of Hindu Chemutrj would be 
rightly regarded ns incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The Enropean historian 
« of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjecte. And it is but natural that he 
should do so. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it* Colobrooke*8 presenta¬ 
tion of it with which I had to content myself in the 
first volume is masterly so far os it goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajondra NAth Seal 
Principal, Victoria College. Ooooh Behar. Principal 
Sea] has kindly responded to my appeal with 
aloeri^. It is to be hoped that a long-folt dtoiiera- 
inm has at lost been supplied. 

The frequent references which have been made 
to the first volumo must be taken to mean the 
eocond edition of it. Those who happen to poee- 
ess copies of the first edition will not, however^ 
be put to any serions inconvenience. 


• yidU VoL xliiu 
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I avAil myBelf of this opporluoity lo express 
my cordial thanks to Pandit Hariscbandra Kan- 
ratna late Professor of Sanskrit^ Presidency 
College, and my collaborator in the editing of 
the text of Raaimava in the BiUiothsea Indiia 
series. 

In the preface to the first votnme I presumed 
to narrate the oiroumstanoes under which I under¬ 
took the oompoeitioD of my History. The great 
chemist and savant, whoee inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con¬ 
tinuation of it is no more. Marcellin Bertbelot 
breathed his last on March 18, 1907, leaving the 
world of scienco poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage to 
Pariv in March, 1905. The long interview which 
bo had with M« Berthelot and the reoeptioa which 
was accorded to hioi at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as also 
by its Presideut M. Trooet, made a deep and lasting 
impression on his mind. 

Alas, for the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of hL Berthelot. All that now re* 
mains for me is to dedioate this volume to his 
sacred memory. 
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It it with mingled f66liiig9 that I mark tho 
boor of my final deliverance from a selMmposed 
task which has occupied all my spare time during 
the last 15 years and more—feelings not unlike 
thcee which overpowered the Historian of the 
Roman Empire, The reader will. I hope, for¬ 
give me if I venture to give expressioD to them 
in the words of Edmund Gibbon himself. will 
not dissemble the first emotions of joy on the re¬ 
covery of my freedom. • • • • Bat my prido 

was soon bumbled, and a sober melonoholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion/* 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and. if the perusal oC 
these pages will have the effect of stimulating my 
countrymen to strive for rogaioing their old posi¬ 
tion in the intellectual hierarchy of natious. I shall 
not have laboured in vain. 


PassmtKCY CoLuma 

June i, 1909. 


P. C RAY. 




PRELIMINART REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My pap^r on the Mechanical, Phytiical and 
Chemical TheorUa of the Ancient llindae i« in- 
tenrled to be a synoptic view of the entire field 
of Himia Phyfico-ohemical Science, eo far as this 
reached the stage of positive Science as distinguish¬ 
ed from the prior mythological and empirical stages. 
As the work in w'hioh my paper appears relates to 
Hindu Chemistr/t I have elaborated the chemical 
portions, including the Hindu account of the cons¬ 
titution of the fate and oils and the organic tissues 
in addition to Hindu inorganic chemistry. I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi¬ 
nence in manufactures for a thousand years, and. 
in the Addenda, given some interesting recipes 
relating to several matters of ohomioal technology. 
Of mechanioo-physicsl theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, eo far as they 
are applied to the elucidation of problems of a 
physicochemical nature, viz., the constitution of 
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matter, the genesis of atoms and their infra-atomio 
constituents, and the chain of meohanisal oansa* 
tioD in the system of Nature. I have also touched 
on the Hindu theories of light, beat and sound, 
os implying current or wave motion, Ioaviu^ the 
elaborate exposition to my paper on Hindu 
Mechanics and Physici. In the Appfndix^ I have 
added a brief account of the Sciontiho Method 
of the Hindus, which shows that all this was 
not a mass of nnveriBed and uQvorifiable 
speculation (the vory antipodes of 8cieaoe).^the 
charge usually brought against Hindu thought and 
cultoro,—but professed to be the ontcomo of a 
SciontiGo Methodology which, in its fcrmnlalion 
of the canons of tho two fundamental Inductive 
Methods, is more ooiuprehensive ns well as more 
original and suggestive than Mill, and whioh, as 
regards its Applied L^o of tho Sciences, {e.g. 
the Logic of Thornpeutice* of Qratnmar e^,), is a 
standing testimony to the syatematio completeness 
and rigour of the Hindu scientiGo mind. The diffi* 
cutties of my task have been formidable, but I have 
not written ono lino which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origin^s^ and studied the author!* 
ties at Grst hand, being resolved to eschew aU 
second-hand sources of imformation Fortunately 
the Sanskrit philoiophico scientiGo terminology. 
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boweftf difficult from ill techoiod ehmimcter, tt 
exoMdioglj preow, 0 (»afi«teDi and ezprmive. 
The matcridj abo Are full nod the fooroe^ of 
inforniftiioa oorroborato one sDotber. Aootbar 
diflicultjr 1 bav« sought to guard mjsolf against 
is tbo uDscieDlifio, uiibistorical but Terj commuo 
aod almost iuevitable habit of reading modtzro 
ideas into old guesses or speculations of a bappj* 
go^lookj or nebulous cbaiactrr. I do not tbiok 
that the mere passion for Truth is a suffideot safe¬ 
guard against this fatal facilitj of uocoDfcious 
distortioD or misrepresentatioD. A true historical 
perspective can ool^* be acquired by historioo^m* 
parative studies, with the application of tbe eorreo^ 
historico-oomparatire method ( tide the Introduo- 
tion to my Comparative Studies in Vaishnavirro 
and Cbristiauily ). I have also practised, or tried to 
practise, a babitnaJ understatement, without oous* 
ciously falling into that ’suppr^$Ho vtn* which 
is so often a yWsr.* How far I have sne* 

oecded in exbiditing tbe truth about Hindu science 
or the Hindu roieutifio mind is a question which 
I leave to competent judges to answer. 

Before concluding, I must advert to my use 
of the terms **isomeric*^ and *"poiymerio’* in senses 
different from tbe enrrent ones, though suggested 
by tbe principle of analogous extension. Instead 
of coining new terms, I sdopted ( perhaps with a 
questionable freedom ) these existing ones to ex* 
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prm the Hiixla idee of dietiDOtioDi of chemical 
•ubiUnccs dae merely to difference in tpaiial poei* 
lion or arrangeraent aaioog rbe particlce^ without 
any implioatione whaterer ae (o peroenUij^ oompo- 
pi lion or molecular weight. A itady of the orietnal 
ponroee has made it clear to me that a '^Bhuta** 
ID Hindu Cbemiplry repreeente a elaae of elemente 
compoeed of eimilar atome« and the different elemen¬ 
tary aubatancei comprised under one and the aame 
**Bhuta** are ^ijomerp\ in thie limited eenae, in 
lefeienoe to the atoma, being ppecifically oonetituted 
by differenoee of spatial position nnd airaagsment 
among the latter. This is tnie of the Silnkbya-PAtmn* 
jala and the NyAya-Vaiseshika alike. But in the 
SAnkhya-PAtanjala^ the atoms themselres are com¬ 
posed of TanmAtras ; and in one Tiesr, the atoms 
that enter into the **isomerio** modes of the tame 
^'Bhuta** are tbemselTet ^^stereo-isomers'* in refer¬ 
ence to the TanmAtras. A tri-TanmAtric atom, for 
example may have different isomtrio forms wnioh 
would aocouDt for the divers modes of the **Bhuta" 
originating with this otaee of atoms. Hence under 
the SaAkbya PAtanjala, I speak of **isomeric^' 
atoms, while under the NyAya-Vaisetbika I conhne 
myself to the phrase **iiomerio modes of the same 
Bbuta'*. It appears to me also that in the SAA- 
kbya-PAtanjala view, while an atom of a particular 
kind ( say a tri-TaAmAtrio or a tetra-Tanmitrio 
one) may have **iaomenV forms of its own, tbo 
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Atoms of the differeat *'BbutA*' cUmee ( from the 
aiOD<>*TAiimAtric to llie peniA-TAumitrio ) ere what 
may io a broad aeose be termed poljmerf of the 
A'^sa TanmAtra and BbutAdi ( matter-rodimeDt )• 
Under the SAAkhTa-PAtaojaU, therefore, I have 
spoken of **polymeric*' atoms and '^polymeric*' 
oombinatioDS of iheee, thoush I most confess that I 
have done so ivitb ^reat diffidence and hesitation. 


Victoria Collioi, 
CoocB Bibar« 
23rd Jfaf. 1909. 
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Chaptkb I 

On the age of Vagasjnna and the 
Bnddhlet Alohemloal Tantrae. 

[v the first Volume it has bt'en incidental¬ 
ly mentioned that aide hy aide with the Sivaite 
Tnntraa wo have- their Bud. 

Bide. tfoTelopmoDt 

And r>ropA«Ati<m of (Ihist Counterparts in whici) 

HAbiiiniim. i i* ' 

the salient features of the for. 
iiier appear.* The question now ari.ses : when 
di<l the votaries of the religion of <9&kyainuni 
Knil themselves called upon to engraft upon 
their simple and pure cree<l the cnwtnblt' of the 
gross and grote8(|ue superstitions, the hidt^oiis 
incantatiomi. as also the speculative, the meta. 
pliysical and e.soU>ric pha.ses of .spiritual as. 
pimtions of which the Tantras are the reposi- 
t/iries ? The answer cannot b«' given off-hand 


• V >1. i, IbUm. Iu. 
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in a few words, for it will lead ns to n disciis- 
sion of the origin and devciopiiiunt of Mah4- 
yinitfin. Under ordinary circumstances we 
should have consideretl it beside our purponc 
to devote iiiiich space to this subject in a 
Work dealing with the history of cheniistry- 
But it so liappens that the must prominent hg. 
lire in Indian alchemy, who is acknowletiged 
on all hands to be the discoverer of the pro. 
cesses of distillation, sublimation etc., is no 
other than the repiiUnl founder of the Miblhyn. 
iiiika system of philosophy, the renowneil 
Ndgf&rjuna. A brief and rapid survey of the 
causes which led to the origin of Mahdydnism 
ami its intimate conm'ctioii with the tenets 
of the ^ivaitc cult will lie of help to us. 

It is one of the saddest episodes in the hi.s. 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
—in short, the moral c<xje U|K)n which their 
founders have always laid particular .stress, 
soon begin to occupy a suliordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 
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Am far tli(‘ masses of the people it is <lo:ibtful 
if ever they have rcitminc<l contented with the 
mere ethical aspect of a reliction. At any rate 
we tiiid that iiiiiiiedlately after the tidings of 
the death of Buddha ha<i sptx'ad about there 
was a tvpiabhle among his followers for the 
possi‘ssiun of the master's corporeal relics and 
in course of time stilpas were raised (»ver 
them, which no less than the three jewels 
(RiiUuitraya )—the Buddha, the Dharma and 
the Samgha,—^and the Boilhi-tree became ob¬ 
jects of worship of the devotee. The Chaityas, 
Vihiras and other .sanctuaries of divers sorts, 
with which Buddhistic India was dotted over 
in the first and second centuries after the 
ilccease of the great teacher, ulTorded asy. 
lums for a vast multitude of monks, who, free<I 
from all worldly cares, found ample leisure to 
formulate and <lraw up a ctxle of .spritual and 
disciplinary e-xercise.-*. 

Although their high ideal was ‘^o leatl 
.sweet lives of purest chastity” and induce 
their lay brethren to follow in their footstep.^, 
rituals and ceremonials of an imposing and 



ol8lx>rot« clmractw H<»on <»lx'<'uretl tlie ra^v of 
light which xhotie forth from the fotiQiler. Thus, 
we find that within liiO years oftcr the paKs. 
ing away of Buddha tedious and circuin.«tan> 
tial regulations as to the qiuility of robes to h(> 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
tlie tirinkingof unchurned milk, proluitionfimi 
penance, dwellings ami furniture and so huth 
were amongst, the weighty subjects for ilis- 
cussion in the Bt^nd General Council.* We 
need nut pursue the .subject further. The 
reader who is interested in the study of com¬ 
parative religions will find .striking parallels 
in the early histoiy of the Chri.stian Church.t 


• *K)q tli« dailj Life of tbe Bhikslia*'*. Vtnajm IWxts 
(8. B. E. SeriM). The CbulUr«|(K», PL iii, |w 66, 

t The 8enpoo oa iht Monot wee mort or Iom fotsotten* 
IdoUtry dieoppMvd, it le tm^, hot odIj to re-eppeor ia the 
^uipo of MenoUtfy eod tho worebtp of BAinte eod niioL to 
iho Imt of tho ecbiwniHc etrifrs CbrtetUo CbAiitj bed to 
moke shift for iletlf oo beet oe It coold. Thfologieos wrr 
boij with the inUrpreUticai of Iho writiagsof the fotbofe* 
Im o wDfd« tho dogmotic to o Urgf rztrnt laptiBodcd tbo 
monl tlowMoi ol ttUfioo. 




Wo art* not concorned Iiore with tracing 
the rise, progress or decline of Buddhism ; if 
we liavo at all rt'femtl to its excrescences, it 
is only to prepare the inimi of the reader for 
the proper understanding of the Maliiiyiinist 
development. 

The India of Ajtoka and of tlie fourth and 
thini centuries B. C. was in the main Bud. 
dliist, hut it should not for n moment l)c 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
iSdkyamuni and his followers were due in a 
large measure to the fact that they drew ujion, 
and incorporated into, their creed much that 
was essentially of Hindu origin.* .\s Dr. 
Bh&Jid&rkar observes ;— 


• ProL Klifi DATKb mme newvrn aeteml 

pltOM U uapU 6rMl«oe« vraa in thn booki of tho 

orrhodox bodj of Brnhnun teoohoni to ^hov tut whon 
Bnddhitra-BTDM thore wnn not oalj raaoh dlteiucion of thC* 
oltiaaU probUmi of lifo, inJ n kooo interMt in Um rmlt 
bot abo that thart was a <|oila nnatoallr opoo 6«ld for all 
•orti of apaonUtiofM**.—**Bojdtu«in.*' American LoetnrM on the 
Hiftofj of Religiona (1896), p. 26. Afiin: **Bot Boddhita 
if acfeoUall/ ao lodiao vjitem. The Buddha himaelf van. 



**But it waa not tbo meUpbyaical doetrinea of 
Buddbiflm that inflnencod the niasaea of the people. 
What proved attractive waa its ethical aide. The 
Bnddbiat preachers discoursed on Dharma or right¬ 
eousness to the people. Such discourses on Dhnrmn 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the MahrU>hAratA espe¬ 
cially in the iSdnti and Anntdsanikn books we have 

Ihroogboot hia camr, a chafact^riitic Indian. 

k# WMB Ike grpatrat and witevt and baat of 
fk. 117. Tk« ntn# kigb antkont/ pots it aore tmtlj whan 
b« nja : **Tbia ia partly, do doobt, b«caii«a we cal) them 
BoddbteU, aod imagine tbem, tberefore, to belong to a »e« 
parate claas« qolie dietinct from other Indiana of that atock. 
Tbe BoddbUU weie. aa a matter of fact, cbaracteriaiically 
aod duUnctly Indian.**—^'BoddhUt India/* pw 16d. cK 
''Boddhtam, in faet^ may be regarded ae a refonned pba»e of 
Hindu religion and ethical actirity. Tbe Buddhistic doctrine 
of the ranity of tbe world bad been Ihoroogbly dkaemioa- 
ted by YdjiSaeaJkja (in tbe ^atapatba Brkhmana) and with 
it tbe ptmetioe of aokpiatence upon alma aa Prmrrdjaka or 
Bbikahn : aud a fruitful aoi) had thetebr been prepared for 
Buddhism'*. Webee*a ^'Hiat. Sana. Lit.** trana. 3rd Ed. (1803) 
p. 285. Again *Thie teaching contaioa, in itaelf« abaointely 
nothing new; on the cootrary, it ta amentially identical with 
tbe eorrrepooding Brahmieical doctrine ; only tbe fashion in 
which Buddha proclaimed and dtaeemioaled it was eometbing 
altogether oord aod nnwonted.**—thid, pi 289. 
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»imply ethical discourtteK without any reference to 
‘God, of the nature of those we find in the Bnddhut- 
ic works ; and sometimes the verses in the Mabil* 
hlulrata are the same os those occurring in the 
latter. There appears to bo at one time a perioil 
in which the thoughts of the Hindus were directed 
to the ilelineatioQ of the right cotiduct in itself 
without any theistic learning. And Buddbisni 
on its ethical scale represents that phase. Right 
conduct is the last of the four noble truths of Bud- 

dbisTii.'’ 

• • • • • 

*'It was this phase uf Buddhism that with the 
strenuous efforts of the misMonaries and of (he Em- 
peror A^oka enables it to nchieve succt^ss amongst 
the masses of the people \ and w*hat was wanting 
on the theistic sidi* was supplied by the perfection 
and marvellons powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud¬ 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re¬ 
volution as has been thought by some writers, it 
was a religion established and propagated by per¬ 
sons who had ronounec<i the world and professed 
not to care for it From times of old there eiisted 
in the Indian community such persons who were 



called Aramaeaa and belonged originallj to nil 
caetcfw Tbeae gave themselTce to contempUtion 
and lofnetiinet proponnded dootrinea nf aalrntion 
not in hannony with the prevalent oreecL Bud* 
dhiaiQ was not even a revolt against cnate. for « 
though men from all castee wore admitted to the 
monastic order, and though in the disconrsea of 
Buddha himself and others the distinction of caste 
is prononneed to be entirely worthless, still the 
object of tboee who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of th^-ir followers to be per* 
formci] according to the Vedio ritual. This is one 
of the arguments brought against Buddhism by 
UdayaaiiobArya. ^There does not exist", he says, 

**a sect, the followers of which does not perform the 
Vedic rites beginning with Oarbhridhiins and end¬ 
ing with the frinera], even though tboy rogard them 
as having relative or tentative truth Buddhism, 
however, was n revolt against the saoriheal s)^- 
tem and denied the authority of the Vedas as 
oalcuUted to point out tho path to solvation. And 

ww uffaiWJfwwifii wwhsnmpw 
fwuf mtt aiffifltls | AtmsUttrsTirska. Cole. £d. of 
Ssaifst 1900, p. 10, ntsn rtlstiag to ifrfh a Boddhut Ucliot- 
ssl tsnn. 
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this in the root of the boetility between itoelf bikI 
BrBhmniiuni."e 

The zealous missionaries of BiKtdhisiii 
captured tlie heart of the massi‘8 by appi'alin^ 
to their iiioia linstincts. Persuasion and not 
perseriitioii was the instrument they chos«* 
to wield. Kinft Aaoka proolainie<l universal 
toleration ; he inciilcatetl rcs|>cct for Brahmins 
as well as Smmaiias or a.scetics of all sects. 
It is a relief to hml that the mighty monarch 
had never recourse to brute forci^ for the pro- 
|>agatioD of hi.s creed. We are .spared all 
the scenes of blood, rapine and violence, 
which disfigure the pages of religious history 
in the West. 

It has alrea<iy been pointed out that Bud* 
dhism itself may Ix^ looked upon as an off. 
spring of Hinduism ; nay, it is a logical out. 
come of the principles enunciated in the 

* peep into tbe Sftriy Hbt4>i7 of lodU from tbo foood- 
alioo of tbt Maorjm Djnoeij to tho fall of Uio Imptrtal Gupta 
DjroAet^** (B.C. 600 A. D.) pp. 362*363. 

Joamal of tko Bomboj btaacb of Um BojbI AoUtic Soeietj 
(I W). Vol. XX. No. LVI, 




Sdmkhya system of philosophy. If India so 
rtwiily respondotl t<» the teachings of the 
netv faith, it is not iHvause she renounced 
Hinduism hut lK*cau.‘se she found that all that 
was highest and nohle.Ht in the latter was ah. 
.sorbed in the former. The great Teacher w'ho 
now arose gave only a new shajK* and direc¬ 
tion and a vigorous impetus to the genu of 
ideas already in existence and turnetl them to 
capital account. A good deal of confusion 
limy lx* avoide<l by bearing in mind this 
a.speet of the ipiestion. When speaking of 
Huddhist India one is apt to rush to the con. 
elusion that every vestige of Hintliiisiu ha<i 
disappeared off the face of the vn.st oontinent. 
A.s a matter of fact even iliiring the /.enith 
of Buddhi.stic glory Brahiiiinisiii Wtt.s rearing 
its head and was professeil by not a few 
among the culture<i and intellectual classes 
and was ready to asst*rt it.self whenever a 
favourable occasion ani-se. 

In the aecimtl Century B. C., we find the 
K4bul valley, the Punjab and M&lava ac. 
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knowltniging the sway of the Princes of 
the Turkish race.® Wems KacUphsi^s, the 
second of the Kiislmim Dynasty is spoken 
of as a devotw of Muhe^vara ; his coins 
bear the emblem of Nundin on tiie 
verse, which is accompanied by a human 
figiin* which holds a trident in its right ann 
representing >iva. t The last three Kusha. 
nas—Kanishka, Huvishku and Vismleva— 
have bi'en noticcH.1 in the Itiijataramgi/ii,^ and 
the emblems on the reverst^ of IIkmV coins are 
figures of deities iHirruwetl from the Greek. 
Persian and Brabiiiinical ixanthiHUi and <if 
Buddha. Tims the Gods of all these four 
religions shareii the adoration of these Tur¬ 
kish Kings. But the figure of Biahllia in the 

* Ijufra ^‘Indiacb* Altertbomakvod#,’* ToL a, pp. 811-1S 
Kd. 1874. 

f /5 n/.PP. 808^11. 

X 8«« MXt pA|ce. R^gArdiDfr tl># rrluilMitCj of th« sc. 
t'OQQt io tb* R^jtttanuit^oi. Dr. Sfein o L »< r r»a ;-»**}Calhaa*V 
•ceoant of th# rtixn of tbfotf kingy, who an aop. 
poftd to bar* ruled uoialUfifOualji ta brief eooo^. but 
ondoubtedlj prf—rrea data of gentsint biatorical tradittoo. 
(tclearlj deacribea them aa prineee of Taruaka, i e^ Tnrkuh 
nationalitjr, ai powerful eorertijn^ aod aa faithful patrocu. 
nf the Buddbift Chorcb. On tbeae pocata the aUleoieati of 
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sitting or lueclitative and the standing postun* 
ia to be found on the coins of Ksnishka alone.* 

In the Biiddhist ecclesiastical history Ka- 
nishka occupies a prfjminent place. It wa.s in 
hi.s n'igii an<l under his patronage that tin* 
Third Council vra.s held to settle the canon 
once again. The church was convulsed by 
internal dis.Hcnsioiis and schism.s, resulting in 
its being .split up into a.s many as 18 ‘sects. 
“The most significant trait of the Third Coun¬ 
cil is that it closed a period of old (juamds 
l)etween the .sects ; it did not prevent the ri.se 
of new aspiration.s. Mahdydnism, which in an 
incipient stage was already e.xi.sting erelong, 
Imldly raise*! its head.”t 

IhtClironic]* ars fallj rapporUd bj tb* •vidMoe of oar moat 
latWetie neordt. Th« cootiDied cziat«oe« of the thrat pUret, 
KoaUklnpan, Hoihkjipnra, and JaihkApon, which art dc«- 
cnb«d H foundatioof of th«M king* aod which itill rarrir* tn 
Um preheat <Uj ia lik*ljr to havo M*d«ted io prMtrrlag • 
rsoolUrtioo of th«ir fonoden.^ 

• Pmj GaLfdAor i *'CMni of Greek ood Scjthie kiagn** 
pp. 1129 If. 

CaBniDghAoi i Chr/ 1892, pp* 88 If. 

t Ktfrw ; MadoaI of fndL Bod. (OmiidiM d« lodo •Aritohon 
€>hil.) p. 129. 



Hindiiisin wan now very much alive. After 
the Thirtl Council the cliatinction lx«twi«en the 
HmajAniat^ ami the MahiyAnist^ l)ecanie 
more and more accentuated. The apostlei« 
of the latter development became convinci*d 
that in order to draw into their folds the bulk 
of tlie people some sort of compromise was 
nwessary, that orthodox Buddhism in all its 
rij^idity must Ik* given up. In other words, 
the neoJJuddhism which now sprang int4> 
existence began to absorb an<l assimilate tlie 
popular form of Bralinunismand tlnis swell the 
ninks of its followers. A purely ethical erecnl 
has never securtnl a following except perhaps 
among a chosen few. To fpiote the eloquent 
words of the historian of ^‘Rationalism in 
Rurope*’ :— 

*^Th6ra arise from time to time men who bear 
to the moral condition of their age much the same 
relutiuus as luoii of groins boar to its intallsotoal 
condition. They antioipate tho moral standard of 
A later age. cast abrood ooneeptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in* 
onlcate duties and suggest motives of action that 



appear to roost men altogether chirocricaK \et 
the ina^ctism of their perfection telb powerfully 
upon their contemporariee. An enthuaioem is 
kindled, a group of adherents is formed, And many 
are emancipated from the moral conditioD of their 
age. Yet the full elTeoU of sach a moTement are 
but transient* The first enthosiasin dies away, 
surrounding circumstAnces resume their asoendeocyt 
the pure faith is niaterialisedt encrusted with con* 
captions that are alien to ita nature, dislocated, and 
distorted till its first features have almost disap¬ 
peared The moral teaching being unsuiled to tho 
time becomes inoperative until its appropriate 
civilisation has dawned, or at most it faintly andim* 
perfectly filters through an accumulation of dogmas, 
and thus accelerates in some measure tho arrival 
of the condition it requires " VoL i, p. 305, Ed 1900. 

Tla* .same historian in explaininfir the rapid 
spread of (Miristianity in Kurope observes in 
another place :—**It triuniplied not so much 
hy Bupersedinjif rival faiths ne hy alisorhinf^ 
and transforming them. Old systems, old 
rites, old images were graftetl into the new 
lielief, retaining much of their ancient charac¬ 
ter, but assuming new names and a new 
complexion.” 



XT 

^ Amon^ the Ixild npirite who took h leadings 
part iu this renovation the nameof NdgArjiina 
stands conspicuous. The Mddhyamika sys¬ 
tem, with itsa.vioin— sarramSuinjam —a form 
of Pyrrhonism pushed to its extreme limits, 
which is an essential itart of 

5i«irjDD» ; ■ loxl- . „ 

ioffrvprMODUtinoT Maliayanisiii, IS generally as- 
Mabajriniim cribe«l to liiiii. Nortlicm Bud. 

dhistic literature is replete with the marvels 
and miracles performe<i by him, and tradition 
lias invested him with superhuman powers, 
Hiouen ’Thsang calls him along with Deva, 
Asvaghosha and Kumdralalxlha, “a.s the four 
suns whicli illumine the world.”# As early as 
A.D. we HikI a life of Ndgdrjuna 

Boilhisattva trouslateil into Chinese.t Tdrax 
udtha has coinmitteil to writing all the float, 
ing mass of legends connectetl with this 
venerable name, but as the Tibetan monk 
wrote so late as the Ix'ginning <>f the iTth 
century A.D., alul ns nothing was too astound, 
ing for his pious credulity, we have here only 


* UzU. Vol. li, p S14. 

t Ban. NAojio't Ap» 1, Ho. 3. 
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nnclei of fact^j round which Imvu gathered 
accretions of vast proportions. It is n(>w 
alin<ist a hopeless task to separate the grain 
fi'om the chaff. Nevertheless we can glean 
certain historical data from all that have been 
handl'd down. Before proceetling further we 
think it proper to treat the reader to a speci¬ 
men of the materials with which one has to 
deal. We cidl the following bits from the 
“Life and Legends of NAgiirjima” gathered 
chiefly from Tilietau reconls including 
TArandtha’s “History of BuddJiisni_.J|<' 

**A rich Brahmin of the Vidarbha conntry to 
whom no son had been born for many years, once 
saw in a vision, tbot if he gave alms to, and enter¬ 
tained one hundred Brahmins, he could get a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologera to predict the 
f.rtunes of his child ; but they fonnd that it oould 
not live more than a week. In all other respects 

the child was calculated to be fortunate. 

The assrologers assured them (his parents) that if 
they entertained one hundred Bhiksbus, it would 




lire seven jean, beyond which its life oonid nos 
be proloDfi^ed by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death* they caused 
him to be removed to a certain solitary place in 
company with a few retainen. 

the boy (Nag^juna) was passing his mourn¬ 
ful days, one day the MahdbodhUattva Avalokite- 
swara Khosarpana visited him in disguise and 
(idvised him to go to the great monastery of Nalon- 
dra in Magadha as the surest moans of eeoaping 
from the bands of death. He accordingly repaired 
to that famous Vihara and arriving at the gate re¬ 
cited some gatbaa During that time the great 
sage Sri Soraba Bhadni was the high priest of 

Ndiendra,. who ordained Nag;lrjuaa a 

Bhikshu of the Vihara, • • • • During the 
latter part of his ofhee the country was visited by 
a famine in oousequence of which tbe monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of tbe LStural 
calamity. Distress and scarcity compolled the 
congregation more keenly to (eel the necessity of 
money. The monks now determined to devise 
some means of acqoirin^' treasures for the support 

b 
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of the Cftmisbed congregatioo, and Nagarjuna 
accordingly started on an expedition to Tisit an 
island in the great ocean where lived a great taint 
well versed in the art of alchemy. As the sea 
conld not be croesed by any earthly means, he, by 
dint of his divine learning, got two leaves of on 
enchanted tree, by means of which be crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaooeaaible to mortal beings. The 
rage earnestly inquired how be succeeded in 
achieving this wonder. Nigarjuna replied respect¬ 
fully stating to him the reasons of his visit and 
ciroumstances that brought him thither. He also 
showed him one of the enobantod leaves, conceal¬ 
ing the other in his mendicant^s platter. He 
begged him to teach him the art of turning metals 
into gold. The ssge consonted to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of tlio enohaoied 
leal To effect this, be said that he could not teach 
the art of alchemy unless XAgarjuna consented 
to part with the leaf. NAgArjnna consonted, and 
was taught the art When it was fully mastered, 
be flew towards the Indian Continent by tho help 



of the remaining leaf. Ketnming to N.ilen(lra, bj 
means of his easily acquired wealth he supported 
the whole body of monks. By bis religions 
practices he obtained Siddhi (perfeotioa). He 
refuted the theories of SamkarAchArya* and im¬ 
parted religious instruction to the monks of 
XAlendra. 

«*Nagurjuna returned to bis country after a visit 
•to Uttarakuru and erected many ohait^as and 
temples, composed many works on science, medi¬ 
cine, astronomy and alchemy. After the death of 
Saraha Bhadra, the office of high priest fell upon 
Nrigarjuno, whioh he managed with great ability 
and indefatigable zeaL He matured the Madhya- 
mika philosophy which was only conooived by his 
illustrious teacher Saraha.*' 


*'Nagarjuna is said to have been a great friend 
of king De-Cbye (5amkara) of S« India, whom he 
converted to Buddhism/* 


* As SastaflOi of gkrinf aaachromUm. 5aa*kara Bsorisbsd 
in tha Stb.^Oth otntofy A. D. S«t balow, foot-oota to p, xxii 
f fil C. Dis : Jonm, Aa. Soc. It. Pt. i, pfk ll^tKk 




■V^bne thing seems to be clear from the 
abore, namely, that Nilg4rjuna was born and 
brought up in the Braliminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 

T4ran£tha, it is tnic, completed bis Histoiy 
in lG08 A. D., • but be derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csuma goes te confirm this account. 
We have already made use of the record left 
us by Hiouen ’Thsang. t It is thus ch*ar 
that all the testimonies concur in ascert- 
ing N&g&rjuna nut only as the originator of 
the M^hyaniika philosophy but also as an 
adept in magic, conjuration 

NaK^oMMWi J , , ° I * 

■dept in me|t<o and alcuemy, and that even 

Mil Alch«mjr* , 1—1 

80 early as the /th century 
A. D. The exact time during which bo 
floiiriahcil iu a matter of contmversy. fie is 
generally regarded as a contemporary of 


* Sobiefixr : Otaoh. d. Bod. Pi«f. tL 
t Vid4 Vol. i, lobo. sdii. 




Kanishka. One cannot go far ^rung in 
aasigning circa 150 A. D. as the date of 
his succoeding to the Patriarchate.* 


# AooonUiiit to Loom Nif iijoDS lirfd aboat A. D. S8 
dofiii^ tho nigs of KftnbbkA* Tho RdjaUnMgiid 
^Tb«B thtrv w«r» in this Uod three kings cnlhd Hnshkn, 
jttshkn and Kanishka, who built three towns samed aftar 

Uitm ( Uoshkapnrm, Joshka|iom and Kanishkapon ). 

Daring the powcrfnl reign of these [ kings) the land of 
Ki/mlr was to a great eatent, in the possssiioD of the 
Baddhas. At that tinis 160 jears had pamsd in this terras, 
trial world sloes the btasesd 5Akja Biaiba ( Buddha ) had 

obtainsd complete beatitade ( Nirrim ).And a Bodbi- 

sattra lired ( then ) in th is foootiy as the lord of the land, 

nanvelj, the giorioos NAs&rjnna. Strio'e trans. Vol. I* 

pp 30—31. As the tradition of the Northam BiddhtsU aa 

reeordad bf Htouen 'Thaang (Si-ga-kt, 1. pp. 9S, l6l, the 

Tibetan Dnlra (Csonia, Aa. Res. XJ, pp. 92, 297) as ako 

Sebiafnsr (Tar« Oeech. d. Bod. p. 30!) cooenr in ptaoing the 
oomintoesmaot of Kaniahka'a mle 400 jeais after Bnddha*s 
Niirdm, the date asrigned here to Nkgdrjnoa is rsther 
enrions. Iwssra sums up hk eooelarioo on this knott^r point 
in throe srorda**Wegso der grosnsti AnsabI eriner 
blaDAco luue deui A’«i/»wAlo eioe sSemlicb leng# Regieraog 
Zoteschrieben warden ; ieb glaobe daher annehman Ttx darfaa, 
das ar ctwa bis 40 naob Chr. G. regiart habc*' Flaat main* 
tains B. C 37. V. Smith 120 A. D. While Hmsts. 
BhiiwArkar e. 278 A. D. (Jonra, Bombaj Br. Roj. Aa. 8or. 
Vot. XX, No. Iri. pp. 269—SOd } as tbo data of Kaniabka. 
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An important document Iihk been prei<erved 
or uii in ita Tibetan and Chinet<e versions, 
which seems to have an liistorioal basis. It 
is in the shape of a “Friendly Epistle of 
X6giirjiina to king Udyana.”* 
The original in Sanskrit, en- 
titletl Suhrillrlha, has not yet 
been recovered ami probably 
cen lost. Udyana in the Tilietan subscrip, 
tion is Bdye-Spyod = Sadvdhana.t This Sad> 
vdliana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he i.*« 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associatetl with this naine.i 

* Wenxtl i Joarn, PjUi Text 800. (1886), p, L 
f 8. C. DAi 0* CL)*Mji : b Mid to bm broo 

ft fTTftt fnend of king De-Cb3e ( 1. PiBkani} o£ 8. Indift 
wboB bft ooDTfrted to Boddbim/' Now l>*Cbjt* Bd/f- 
bytd ftooofding to modnn proDoocsfttiocL Ddt b tridfatlj 
ia ftmnr in reodftnsg Do-Cbj# ft« ^ftockan OVeofol). 

J EABJudlrft of Vittylky%n^ npin] vrmfw: 

vnifiTdt •iTFWf mmwnil IftrwTn] 1 to » •••ew** 

118. of //arskacAariia ta bb pOMMoioo Hftll moarko—**for 
•SiltTabaDa I Ibtrv 6xm1 •SfttftT4battft*'^rntrOi to *'VMMTftdftUk.** 
p, 54. Tbia bj- inpliratioD woold voggvat Ibat tb# otber 
3IS bftd tbe rtftdmg ^btlTibftiuk 


Kigirjona oa ft 
contemporBf7 mod 
frbnd of kiog 

SftdtmhaftiL 
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Now “tho Andhrabhn'tyss or 54tavdlianas 
ruled over the Dcccan from B. C. 73 to about 
A. D. 2l8, i.e,, for about 3 centuries. 

“Tlie periofl during which they ruled over 
Mah^iAshlrs must have been a prosperous one 
in the history of the countiy. Hence several 
traditions with reganl to different kings have 
l)een preserve<l.. But that tSdlivdliana or 
tS&tav4hana was a family name must have 
i>een forgotten and different princes of the 
ilynasty have l>een confounded and identified. 
Thus Hcmachandra in his Desikosha gives 
/?41iviUiana,i941ann, lUla and Kuntala as the 
names of one individual.” • 

The So-to-p’o-ho of the Chine.se version of 
the “Friendly Epistle” has been identified 
with one of the iS'^tavdhanas or Andhra 
kings, possibly Yajna-iSrf-jSdtakami. who 
seems to have reigned about 172—202 A. D. 
Then* is, ther<*fore, nothing improbable in this 
particular, i9&tardhana being a contemporary 
of Niig^rjuna. In the alchemical Tantra, 
“RasaratnAkara,” ascribed to NAgArjuna, 

* Hiftorj of Uio Deoemfi*—p. 
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there u a dialogue between this sage and 
^4liv4liana (p. 6). Wo ahall revert to tliirt 
subject later on. 

Numerous works have been fathered on 
V Nig4rjuna and it is an open question if 
any of them be genuine.* As is well 
known VyAsa or more properly named Ve- 
dav^'^isa has been taken to be th<* com¬ 
piler of not only the four Vedas but also 
of all the PuiAiias put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Geber have been 
held responsible fur writings w'hich ap. 

^ . pearotl several centuries later. 

comprshanaiT* Names, Venerable and illu.s. 

MUno of tho ACtI* 

ritj of ifmbiji. trioui)» liavo ofteD been pressed 

iitym 

into service to lend weight 
and dignity to productions which otherwise 
Would not have commanded a respectful bear¬ 
ing. On the whole we are inclined to agree 


# In Bod jin NAoji</i CaUlofoa ol th# Bod- Tripifnkn thm 
m Ibt of 24 work* ajcribod to KAj^aoJi. T!>o SoknlltkliA 
WBO tmniklod into CbioM in 434 A. D. App. pL 1« p. 368. 
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with Kern when he says, “The figure of 
Ndig&rjuDa, 80 pn)niiDont in the history of the 
rise of Mahitydnisni, shows a double charac. 
tor. It is, on the one side, the name-of an in. 
fluential person, the first eminent loader of a 
school imbu(.><l wiili Hinduism and tlio me. 
thods of Tndiun scholastic philosophy. On 
the other liand, N4g6rjuna is simply a compre¬ 
hensive name of the activity of Mali^iyttnism 
in the first phase of its onwanl courst?.”* 

* Id VoL I of tku work (Intro. xoBiJt qootvd Alborusi 
M to tbo dnto of Nnfirjunm. Tbit onllored Amb. ordinuilj 
D Y0T7 t nu twor t hj goidf, drriTod bU iDfomutioa from tb« 
BrAhminji of tbftt port of Indii from wbkb orery Twtigo of 
Boddbiam bad dnapptmrvd in tbo 11th cratary and b« was 
•TidaoUjr misled on this poiot as tbs tiadilioDs rsUtiag to 
Nig&rjana bad at that distanos of Urns bsooms rery vafsa. 
Thb will bs clearly seso from what Prof. Sachao mya ia tbs 
prrfaos to tbs Arabic sditioo of Alb^bat. 

**IU cirUisalioo was tbso rswDtially Bembmiafeal as it had 
Ci»BS to bs in a ((rotractsd atnigirle with Baddlism. Albd* 
rdol dots Dot know lodian Baddbism from psrsooal ezptn- 
snoe thoDgb it bad not yti sotifsly withdrawn frocu India 
and in soms part was still a pobbeal power. ( p. v. ) 

‘'Tbs rmUsy of tbs K4ba) rirtr and tbs Ponjab an aO that 
Albfrbnl has sesn of India, (p. ziil.) 

^n>s high acbools of Hindo sdeoos and laamiiig« Kaamir 
and Bsoarea, wm in Alb^hjoi • tims tinapproatbabls for 
Mutisms, (p. lir.}" 
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From the time of Nfigiirjiina onw'ards Ma. 

hdytoisnt began to be tinged 
more and nioro witli Brahmi- 
nicsl bias. A notable and decided step in 
this direction was taken by Asamga, a monk 
of Gdndhiirs, who composed the Yog^liira- 
bhiimisastra, in which by assimilating the 
doctrines of Pataujali he paved the way for 
the growth of Tantras. He .seems to 
have live<l about 400 A. D.« Vasubandhu, 
Asamga’s younger brother, was another zea- 

• £/—lUukMo .- Joan. Roy. A*. Jao. Soc.1906. 

A lilt of V^tftibtiKibn wm tnntlattd into Chincw bj* 
Pkimmifllit. A. D. 657-560.—Bon. Nonj. Citn. p. t7l. 
I'tomn Koroii Idlofrinit tht TibtUa Cbrooolofj taj* i—**I 
know tbat Aija Aauifga lirtd in the tixib or Mrtnth cmtarj 
alter Jtnu CbHat.** At. R4Ba. XX, ^ 615. Tbit data hat 
been acoepted bjr Laaacn ( /md. Alt* il. p. 460 ) aa aUo bj 
B, Darida ( Bmddkum. p. 507 )l Bot tbia ehronoloifj baa 
noar b teo m a Qntenabl& Tbt daU of Aaaaigm and hU 
brotbrr Vaanbandho tboiild ba pot back hj about two oto- 
tohaa, aa aomt of tbair wYirfci wvr« tranaJaUd into Chinese 
io tbt beginning of tbo fifth centorj and perhapa earlier. 

I Bon. Kaoj. Cbta. App. i pL 371 }, It moat bare taken a 
centurr or two to hart tbtir worka aoficienttjr rwognitcd 
in India btfort tbaj would diwtrrt a place in the Chinese 
TripUaka. 
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Iuu8 adlioront of tliis »cboul and ia said to 
have been a teacher in the college attaciicd 
to the monastery of Ndlendra—the “Oxford 
of Indian Buddhism.*’ From Tibetan stmrces 
wc learn that the celebratetl logician Dig. 
n4ga was a disciple of Vasuiwndhu, a con. 
temporary of Lha.tho.ri, king of Tibet, who 
lived up to 37l A. D.a 

Mah^ydnisni now began to adapt itself b* 
its cnvironincnta. The ab. 

Orm< 1 aftl Rud loo* ,. # .1 xr * 1 

psroRpliblR foaiou i^rptlOD Of trDO I 0^& 

•ith slurijm.**"’ made the transition into the 
Tantric cult easy and Nor. 
them Buddhism Ix'gan to develop and ex> 
{>and by entering into an alliance with Nai. 
vaisin,which favotunxl the giowtl) of Buddliist 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Bumouf. The Ma. 
Itd}*dniuts not only act up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in the iVivaite Tantras while 

• a C. Vidj-^blrfbhaiu ; Jovn. Aa. Soe. Vol i. ( 1906 ). 
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the Goil Siva it; the fountain of all knowledge 
and sciences, in thoir Buddhist counterparts 
we have the celestial, metaphysical and poten. 
tial Buddhas* txscupying the same position. 
The worship of the female energies (iS’akti) 
which plays such an important part in the 
Tantras was encouraged in the person of T4r&. 
The Hindu Gtids and Goddesses wen* alw 
objects of adoration, only they were assigned 
a RulK>rdinate position. The tpiestion has 
often been aske<l : why <iid Buddhism seek 
alliance with iSaivaisin in preference to the 
Visluiuvito cult ? The answer «eems to lie 
in the fact that it was precisely in those parts 
of Tiidia where the worship of iSiva, especially 
in it.< T&ntric form, had struck root that 
Mali»y4ni.<in M.sserted its sway ; t ami thus 
the a{M)s(les and propagators of the latter 
made most of the former. A few centuries 
later when Vaisloiavisiii gained an aaceiid. 
ancy in Bengal the tables .seem to have l>een 
tumisl. A gradual and imperceptible fusion 

* ft. #. BodhimttvM. 

f Vi^ ant4, p. xi, ( oodtr Wtoia ). 
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tuok place between the rival creeds. Tbiia 
in the celebrated adoration in the opening 
lines of Gitagovinda wu find Buddha freelj 
acknowledged as an incarnation of Vislu/u 
and extolled for liia abhorrence of sacrificial 
rites.# 

From Fah'hian’s travels wo gather that in 
the beginning of the .'>th century A. D., the 
Mah^vAnists were gaining the upper hand, 
tiiough their rivals, the Hiniyiinists, were 
still holding their own in several localities. 
Thus at Hathurd and Pdtaliputra he found 
the members of both the sects living side by 
side and having monasteries of tJieir own. 

• awhttaa w w aa fi t waamn i 

iriiaa ft v «a i 

It u Mrfflj comet to OMert that Biutdbiffu WM oxttr* 
patni ID tbo land of iU birtb by cnirl pemcation. Cy. Vol. t. 
lotto. liriL Tb« Bon^i pett fUmebaiidffm XaTibharatl, 
aatbor of Bmmddhm tboofb • dcToUd Buddha, br< 

lOBgfd to the vama cUm of thiakna ms jajadovo. Paadil 
fiL P« 5iitK ia iodiDed to pUoa him in tho UtUr cad of lha 13tli 
c«otiiJ 7 .--Joarnal of Baddhttt Tcit Society. VoL L PL iii. 
So lata as 1441 A. D. MSS. of Buddhist works used to ba 
copied from in Maicadha.— Baodall's Camb. Osta. of Bod. 
Sans. MSS tlS8S), prtf. ir. 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Suramgaina SiUrs 
for hirt protection, we may wmclnde, since 
he is by no means a pronounced MalUir&nist, 
that the predisposing causes for the origin 
of the Tantras were already in existence. “In 
this Stitra is contained the most complete 
list of Dh&ratiis (invocations) found in any 
Chinese compilation. There are 42<> di.stinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of tlK> 8ittra. 
Considering that Fah*hian in the early part 
of the .'ith centiiiy' regardetl this txKik with 

reverence. We may reasonably 

as.sign it to a peri<xl not later than the end 
of the 1st century. Now amongst the inv<i- 
cations we find <listinct reference to Dhydnf 
Buddha, Vam)chana, Akshobhya, AniitAbha 
and others shewing that they were coming to 
Ik* recognised and worshipped oven at that 
early date.” a 


* lotm to **Fab-liiaii.'* (Lnii). 
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These Dli^rsNi's may be looked upon as 
the precursora of the Tantras 

Dbiranfi M tba . .1 

pmeanun of tba and tlicy fully Htipport the 
views tliat when they were 
composed Buddhism liad turned a new leaf. 
The repeating of c<*rtain magic formulas 
along with the names of Buddha Amit^bha, 
etc., was to secure salvation, in other words, 
“instead of the old doctrine [ of Kannau ]— 
as a man soweth, so he shall reap—a new 
and easier way of salvation is here preached, 
vi:^ a.s a man pniyeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works.. It 

would almost seem as if this popular and 
easv doctrine had securetl to itself the name 
of ^laMydna, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina, 
ydna.a 

The now class of literature which now 
arose in order to meet the demands of the 
Mahiy&nist revival is collectively known as 

* MOiler* Boddbiit M&bkjiiiA 86tnM. Intro, to Urgvr 
Sokb&md-ii. S. B. E. Scriaii, VoL 
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the Vaipiilya Siitras or the Sutras of tlio 
developed school, of which 

Valpolja datfM. . , 

the iJlw*anis are an integral 
part. It found expression in such works as 
the “Saddharmapundarika,” ‘‘Lalitavistara,’* 
**Tatiiagataguhyaka,” “PrajflAp4ramit4i,”ctc., 
—all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Burnouf has tried hard to differentiato 
between the simple Sdtras as represented by 
the literature of the primitive orthodox Bud. 
<Uiism and the expandc<l Stitras of which the 
distinguishing mark is the occurrence of Bo. 
dbi8attvas.a This drawing of hard and fost 


• **1a pr^MC« dea Bodbuittru oa War abmea iot^reM 
dooo U foodt mime <!«• lima oo U rvmarqoa. at il Ml 
bits Aidant qua ee aeal point timoa nna Ufna da demarcation 
profooda antra Im Sdtraa ordinairaa at 1 m SOtm dcraloppda. 
--Bornoaf, Intro. p» IIS; tiH p. ISO. Ed. 1814. 

Max Mallar'a ramarka at lha and of tha Smallar Sakh4rati« 
Vjuha* p, 102 , S. BL £. Scriaa, VoL xlix. 

{y, alao **8oiDa Vaipnljaa ere, matariaJI/, mnnli Uka tba oM 
Sdtias, whola panagM a.p. of LaltU-VUtaim near almoal 
word for word in tba P4li SariptarM.*’ Kara (lad. Bud. 
p. 5). Tbta amioant Baddbiat aebolar abo rarj appoaitalj !«• 
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linos has boon found to bo n'oIl*Digli un. 
tenable.* 

By tho second ccntiii^ A. O. wc find tho 
loading l>eliof8 and ideas as ci^stalliscd in the 
Afah^j^na literature folly in vogue. Thus wo 

lUArki •bvwbtre : **Th* rmlU wrivfd mi hf Btmumf mmj b# 
riirlit io far at Mablraipalja S6ini as a wbola m coDomady 
ihmy oaoDol ba applitd to all tba eoenpooent parU of mob a 
work. Not to go fartbar Lbaa the 6addb. and tba L. 
Viatarm, it ean banll/ ba qaaatiooad that tbcae works eootaio 
part# of rarj dJffareot dataa« aod from aanoiia aoarM.** 
^KfTDp lotro. to Sad(UL, pp. x«xi. PaMafaa io L. V. am 
littrali/idaatical witb tboM in MabirmianL Agmioi—*^rk«aa 
few exaiDpIft I bivt choaen will anffica io prorathit tbo 
matarial of a Uabiraipalja Sdtra b portlj aa old aa that of 
aoj otbar aacred book of tba Boddbbta/’^/Kdl, lir. 

a Tba tmth aaania to b« that *Hba hiatoncal rrlation be- 
twfeo tbe fliDajrdjDO aod tba Mabftjdi^a acbooU of Boddbiam 
b to ma aa iraot a poxsla aa aver.**—Max Mallera labo. 
to L. Sakh. Yjiiba« U. Bran tbe Tcf7 dutioetioo batwiaa 
tbe N. aad tbe 8. Bnddbiim baa baco taken stroD^ ax- 
oapUoo io bj R. Darida, wbo aaja '^baae b not now 
aod merer baa bean, aaj naitj aitbar of opiaioo or of Unjruige 
im what b called aorlbaro, or lu wbat U callad aontbam 
Boddhbm. Tbera b a dbtioai dlmdrantaga in eontinnaUj 
augireetinf a nnitj which bee no rxbtanca in faet la a 
word tba ennant dirUoa of Bnddbbt litarmCara into nortbani 
and aootbam U entiialp Dnaciantifif, aod mbl«idiDg.**»Bad« 
lodiiy p^ 1781 

c 
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come across in the “Biidcihacharita*’ of 
Aa\’agIiosl)a, who is admitted on all handa 
to be a coDtomporarj of Kanishka, such a 
passage as this : “this, Sirs, is the Mah/u 
y^tna, the instrument of the law of the per- 
fi'Ct Buddlia, which is the establulier of tho 
welfare of all beings, set forth by all tho 
Buddhas.”* Tho “Lotus of good fjaw” was 
translated into Chinese at the close of the 
second century A. D. t 

Side by side with the growth of the scrip, 
tiircs another class of literature w’as called 

SuishMio Tan- **^’*“8 exigencies 

of the times—we mean tho 
Tantras, the necessity for w'hich has been 
hinted at in tho first volume. J However 
esoteric njay bo tho doctrines sought to bo 
conveyed tlmaigh tho mo<lium of these pro. 
diictions, it would be idle to deny that tlioro 

*Cow«iri txmiii. p. 1$4. 8L B. EL 8cri«i, Vo), iliz. 

t Edldo’s '"ChiiMM Baddhijcn,*' p. 89. Tbm were oerenl 
renioQi of Uuf Mend book.—Etin'e Intro, p. 

(8. B. E. Serire). 

X VoL L Intia Ixx. 
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is much in them which is calculated to pan. 
<ler to the baser instincts of frail humanity. 
At what particular time these Tantras ap» 
peare<l on the scene is yet a matter of con- 
picture, hut the views of Wilson which held 
the ground for more tlian 80 years have now 
Iieen found to Ikj erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not i«rlier. • If Buddhist 
Tantras, again, pre.sup]K)se the existence of 
Hindu Tantras, one necil not beamsidered as 
rash in assigning an earlier age to the latter.t 

* V\d§ th« palm-UAf MSS. ditooverad in tb« monnitarj of 
Hochuu in Japtn nod (mrriod from Centnl IndU. Oat of 
tboM b in tbt baiidwnLjog of o famooi Chiaioo pfbtt, 
naned Kanihin, who came to Japan in A. O. 765. The 
.MSL oontaina beeidM a Dhiranif fire Tantiaa. **Bad. TeiU 
from Japan/* ed. bj 31az Ma Ibr. VoL I, pt i, Intrcw 
pp. d-S. It U fair to eonelade that Um* Tantnu ezuted in 
the land of tbetr birth at leaet two centaiiM earlier. 

t Waddelaajf:—^'Noooebaa jret rvalbed the nut extant 
to which tfahijloa and Tdntrio BaddbUt remaloa eorer 
India ; nor enffieientljr realbed the leadioK part pbjred hy the 
Mahijina in Indian Bnddhum daring ila popalar pariod/* 
Jonnal of the Boj* Aii Soe. (189iX 
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The Tantros found a congenial home in 
China. Amoghavaj^i** » Sramaua of nor. 
them India and a Brahmin by casto resideil 
in the Celestial Empire for .si'veral years 
between 74<) and 77l A. D.,and under his in. 
Huence the Tdntric doctrines dealing with , 
talismanic forms and professions of super, 
natural power first gaininl currency there.t ' 
Hence long before his time Tantra.s must liave 
been popular in India. F'rom the eighth to 
the eleventh century A. D. we are in posse.-^ 
sion of authentic records as reganls the pre. 

valence ofTantras in Northern 
India ; as it was about this 
period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed * 
much earlier, t 

* Bna. Naajio*i OiU. Ap|», il, p. 446. AmofluvB^ \ 
trmiutUM 77 work* inclodiox tribir)iihx-«hakTBT»rtl*Untta, 
QxnLdbgtrbbs^A-taotn and Va 7 mkaisira*tantTm. 

QC—Alw 'Tha fxutance of th« Tiutra ^iatrma maj that 
apparfoUj he traced at least as far back as tbe Cth oentnrj 
A, D/*—Wf **Annual Baport,” As. Soc. Beug, VJO^ 

t In the 6nt half of the eighth csntniy two eminent 


If 
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Atim gave a inipetiu> to Tantrisiii 

in the land of snow. From the analysis of 
Mdo by Csoma we also cc^me to know in 
detail the names Avith the dates of the Indian 
scholars aa'Iio with the aid of the local inter, 
preters (liKliavaa) rendered into Tibt»tan the 
various Sanskrit Tantras. The faithful accu. 
racy with which these translations were made 
and their fidelity to the original enable us 
often to repnMliice the Sanskrit Texts and 
thus we are in possesion of valuable liistori. 


PkadiU of vidtod Tibol oi Uw iadUlioii of iU kiofc 

afid formall/ tnUodoocd tbero Boddhkm ] ihtm IVodiU 
wvrv Sdnti BakihiU. bigb prioit of Um znonovtory of 
Ndkodji And his oo-odjalor pAdmo SimbliAYa, a nAtiTA of 
ndjADA. who took chATge of th# Tholrio port of tho Boddhist 
Htorgy. ’Hvo/ ir«ro followed bj th# sAgt PfpAAikifA-^ri* 
jodoA ( AUm}, b. A. D. 980, A 1063. Ho aoqoiffd proTicifocjr 
in the three pilAkis of the foar cIaams of the HihajAaa 
J i’riYAkAs* in tbo VAuashikA philosophTt » the three ^lifAkAe 
of the MAbijhoA docirinor tbo notApb^sict of the MdlhjA- 
mikA Aod the VogichiiTA tohools Aod the four ckoioe 
of the TiotrAAi At tho of king Kajm PiU he 

sooopcod the post of high priest of the monAstory of Vikn- 
BudW-^rMfe 8. Ci Dis,—JooroAl of the Boddhist Teit 8oc. 
Pt-i. 
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cal data.* Some of theac Tantras deal with 
alchemy and their contenta reveal to ua the 
knowledge of chemical prr)ceaa(*s in India 
from about the fith to the 8th century A. D.t 
Fortunately we are not dependent upon 
the Tibetan Tantraa alone for gaining an iii> 
aight int4) thia dark recess in 
RmMntniksn. history of Hindu intellec* 

tual activity. In the course of our search 

* Speakipg of U>e Tibetan truMlatloo of Aivagbotba'a 
Budik^Ckmnia^ Cowell rfmarkt: ‘Tba Tibttan TcnioQ 
appoan to be nneh cloaer to tbe onginil Saoskrit Ibaa the 
Cbioeie ; in from ita Trrbal artnrary wa can often rapro* 
dooe tbt exact words of the origina]. since Sanskrit words 
artalwajs represented by the samt Tibetan eqniTalsnls. as 
for tneUnos the prepoaitions prefixed to rerbal roota.*'^!. c. 
Intro, pw Waddel is equally impre«wd with the **pro- 
foundly acenrafa and scholarly nature of the Ldmaist transla¬ 
tions of Sanskrit Bnddhist books C and he again obwrres : 

is clear that tbe Tdntrio and Mahdydna featnno of 
TAmaiam were imported tn hloc from Indian BoddhissL*'^ 
Journal of the Boya! As, Soe, for 1894, p, 16. 

f AnaJysip of thr cvntcDts of the 3Tdo (S^lra) by Oioms 
de Rorost^Aslatio Besearrhes. XX (1886), p. 688. **A 
work on preparing quicksilrcr. the mort powerful for subdu¬ 
ing erery sickneas and for improring the rigor of the body.** 
^**A work on toning base raetalii into gold.*’ We are 
thus reminded of the contenta of the Raairwava and the 
RaaaratxUkara. yui$ p. S. 
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for MSS. of alchemical Tantras we have 
come upon a precious fitiU, in the sliape of 
a Biuhlhist Tantra, with X4g4rjuua as its 
reputed author. Of alchemical Tantras we 
have had enough and to s|Nire ; but- there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God iViva himself. We are 
only loft to internal evulences—evidences 
l)asc<l upon the gradual evolutiou of chemical 
processes, which tve have not been slow 
to take advantage of. The MS. in question 
is a mere fragment, but it is calculat4>«l to 
. L.. . evoke all the zeal and on- 

Ito hUtoriraJ 

inporteaoe. tluisiasm of a Palwoutolo- 
gist—of an Owen or a Marsh—in his efforts 
to restore an animal and assign to it its pnj. 
per placo in the economy of the la» s of 
evolution, when he luckily chances upon a 
fossil imprt'ssion of its tooth or claAvs. Fn>m 
tliLH point of vieAV Rasaratniikara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mah/iy&. 
nist school an<l as such its inA'Ocation.s are 
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addrusseit to all thu Buddhas ;• and in ouo 
place there is a pointed reference to PrajAA- 
{liramit^ t(porfection of vrisdom) appearing 
before N^gdi^iina in a dream and revealing 
to him chemicel knowledge.^ 

A noteworthy feature of this work is tliat ' j 
some chemical processes are discussed in the 
form of a dialogue between i$4liviiliana anil 
Ndg^juna, and Ratnaghosha and Mibtdavya.§ 
These last two names are held equally in 
veneration with Ndg&rjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^ The bringing 
together of these four dramatis persoute. 


• afirvia l (y. Th« epcBiBK ioTOMtioa la tte 

SalibAtati Vjuha: im: i tl*o | 

vtnrnnvT*) n»n < lf a a v nsu( *® A'lya UaSjnniBdk ^ 
Tantn,—FU« A«. Rm- xx, p. 61S. * 

f —Tba iavoealioa in Vayrwhffhhadiki ifif) MWVI j 

X ITtit Sxa*. Taxta, p. 10, alto Tnaa., p. 6. | 

S I'M* Sana. Taxta, pp, 11>14. alao Tana., pp. 6-8. , 

5 Cf. Voi. Kp-n. J 
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especially of the first two has a significancu 
of its own. Wo have already seen that refer¬ 
ences to N^g^rjnna and his contemporary 
king ^iliv^hann aro only to be met with in 
ancient classical litcraturi' {vidr ante xxii). 
It Koom.s probable that ilasaratndkara was 
written at a time when the njenuwy of these 
personages was still fragrant. Judging fnmi 
internal evidences also we come to the con¬ 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
thrtjwing liglit on the text of RasAniava, we 
had to quote several |>urallel passages from 
it,» and from a careful perusal of Iwth we are 
of opinion that the latter is 
prodaetim the in.spirer rather than the 

l)om)Wcr. Rasaratndkara, in 
short, seems to us to Ik* a 

typical production representing tlie Mahdyd- 
nist period of intellectual activity and we may 
not be wide of the mark if we put tlown 7th 
or Stli century A. D. as its latest date. 


• 7oL i, Sum. TmU, pp. 7.19.18 uti 18. 
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From the otli to thu lltli century A. D. the j 
colleges in connection with the monsstories of ( 
P^aliputra, N^lantid, Vikraniasila, Uda>«2. ^ 

pura, etc., were the great w?ats of learning { 
as the temples attacluxi to the pyramids in j 
ancient Egypt ; and alchemy was included 
in the curricula of studies.* 

The existence of a vast ancient Tintric 

Aoiiqojtr of Ai. literature with alchemy as a 
chomiomi Toouma. component |>art has now been 

placed beyond doubt, thanks to the searchiug 
examination of the Mahdrij&’s collection of 
valuable MSS. of Nepal by the eminent 
scholars Bcndall, H. P. iSastri and S. Ldvi. 

Of surpas.sing intere.st is the di.scovery of a 
Tantni l)elonging to the extinct school Kub- 
jikfimatu, written in Gupta character and 
copied about the .sixth century A. D. This 

* Cf. **Bj tbt dd# of the tower of kio^ Aioka u bailt * 
SeeigbArM* be!oa|niig to the refaiele, rorj impoeiog 

sad eiegeot. There b oleo % tomple belonging to the little 

vobicle. Id Um college ntticbcd to the tenpU ooe mny 

gee emioent 5mme«u from ersry quarter of tke globe.**— 
'*Fnb.bbo.* ed. 1869, p. 105. 








school, though itself very ancient, presup* 
poses tiic existence of other schools and vre 
have distinct mention of the Mah6* 
y&na.« Wo now learn that the graiiiial 
fusion*and amalgamation of iSivaiU* and Bud. 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjikd.tantra was evi¬ 
dently composed outside India pr«)per, pnv 
liably in Nepal. The Goddess P&r\‘ati i>n. 
courages her consort to proceed to the conti. 
nent for the spread of the tenets propoiinde«l 
by it. t In one place we come across a 
passage $ in which <9iva himself speak.'' of 
p&iada (mercur}') a.s his generative prin* 

* CaUlone of and oolMiMi poper MSS. 

tBir to ibo Durbar Library* Nrpal* by H. P. .Saatri (J906X 
ItxviU, af. JMf. 

ffw# g fWOTWthlt I 

fviiHrT vrfM i 
t H wKfl i 

t nn qftnr: iif«: i 

^ I 

finfri wm: vm i 

For tbo pamgai dUd bm wo aiv indobtrd to tho iudoa- 
try aad eoart«y of Paodtt H. P. .Sartri, who baa wrnded bir 
way tbroQgh the bulky MS. 
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-oiple ttnd eulogises its efficacy when it has 
been killed six times.* We also find 
allusions to the transmutation of copper 
into gold ivith the aid of mercury. In short, 
wo have ample references to alchemical 
processes described in the very technical 
terms in which Bas^ava, RasaratniLkara 
and other typical works of the Tdntric 
• period almiind. t 

It is now only necessary to wind up this 
chapter with an extract from 
the work of an eminent Bud* 
WjioiM •otiTity. jjmiogjgj {jjjg reservation 

that the growing inHuence of Tantrism liegan 
as Ave have seen long before the v^tli century. 

“The decline of Buddhism in India from (he 
8(b century <lownwards nearly coincides with the 


^ Bno ffit tb« ptt4^ot fUy mcRarj, whkh hm Bmo JtitUd 
iix timM Id locoMticm, tmeh tiiM vHh do cqtul viiflit of 
^olpluir is rrpsUd to bt od« of the moit 

poUot of 

t tw: fi ^ ftrwt i 

WT urn* n niwrairt i 

For Iho tho mminng of the word In (Vedba) mo Uui Vol. 
p. FoL p. 120. 







growing ixi6uence of Tanirisrii iind aorooryi which 
stand to each other io the relation of theory to 
practic<!« The development of Tantrism is a 
feature that Buddhism and Hindnism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mondone 
enjoyments, rewards for moral aotions, deliver¬ 
ance, by worshipping Durgu, the 5akti of Ava— 
PraJAii in the terminology of the MabAyana— 
through means of spells, muttered prayers, SamA* 
dhi, offerings, ete. Similarly the Buddhist Tan* 
Iras purpose to teach the adepts how by a super- 
uatural way to acquire desired objectSi either of a 
material nature, os the elixir of longevity, inval- 
norability, invisibility, alchemy ; or of a more spiri¬ 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achioving in this life the union with some 
divinity. There is an unmistakable odinity be¬ 
tween Tantrism on one side, and the system of 
Yoga and KammnffAana on the other. Tantrism 
is, 80 to say, a popularised and, at the same iimej 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly inoro revolting. 

^Tiranatha informs os that Tantrism existed and 
was transmitted in an occult manner in the period 
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between Asaj^ga and DharmakTrti. but that after 
Dhnrmakirti'e times the AnottArayoga became 
more and more general and influential. Snbetan* 
tially hia statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra-Vajraobaryast 
who, being possessed of various Siddhis, performed < 
the most prodigious feats. 

**The kings of the Pila dynasty, whose sway over 
Gau(ia and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
mailla was a renowned centre of Tantrist learning. 

**The Sena kings, who followed the Pains in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 

Still Euddhism declined during their reign and 
more so after the invasioo of the country by the 
lluhamnicdans in A. D. 1200 The monasteries 
of Udanofapura and Vikramaaila were destroyed; 
tho monks were killed or fled to other countries. 

The learnod 5akya«ri went to Orissa, and after* ' 
wards to Tibet; Ratnarakshita to Xepkl ; Bud- 
dhamitra and others sought a refuge in S. India, i 
whilst Sangama-A^ijnana with several of his fol- ! 
lowers betook themselves to Burma, Camboja, oto. I 
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And thus th« Law of Bnddba becamo oxtinct in 
Mafpidha. 

‘'Many cmigranta from Magadha rejoinod their 
brethren in the Sonth and founded colleges on a 
modest scale in Vijayanagara, Kalidga. and Koi’f 
ban. The comparatively satisfactory condition of 
finddhiam in Dckkan about that time is attested by 
the rich donations to the monastery at Danibal.”* 

It will bo noted that the monks of the 
monasteries of Uilandapura and Vikramsila 
on their dispersion carried with them their 
learning and arts in the same manner of the 

Spnait of at- Greeks on their 

«*>««"/• e.xpulsion fnmi Constantinople 

bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tiliet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
Philosophers did in the Florentine Bepiiblic 
under the Medicii. 

• £m— MaaiuI oI Ind. Boda» 2S3—134. 

f O^a—**Th« Deccao, which ffom the tlerenth oeatory w»« 
th« xttngt and centre ol Uterar/ actiTitj icenwai]y» In 
Uixuloetan it had been enhetantiallj aiTMted bj tW iomade 
and rnvagae of the Hobeminadaae,—Weber. HsU Xod. 
lit. p. 2$3. 
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Somo eminent uricntalists, wliosc opinions 
naturally cany weight, have hitherto taken 
for grantwl that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by M^lhava in Rasesvaradar^na* 
was derived by intercourse with the Arabs-t 


* VoL Intro. Ixzriu, ti My. 

t S.g. Bftrth : **Id ivfc*rd to olcbfmj, anjbow lo wbtdb tbo 
Sitiora art inUouj adept*, tfavj were diedptea of tba Aimbiana, 
altbotixb other 5inute* had preceded them in the pnmit of lb« 
^iloeopher'e etooe. AJreadjr. in bie eipoeitioo of Ibe difFereot 
doctrioM of the 5kiria, Sdjaoa tboogbt he ought to dedicate 
a apccial cliapter lo the Fatttvara^dartana or Sjatem of 
mtrrnrjy** a atraoge amalgamation of Vedantiam and al- 
chemj. Tba objoet oooUmplated So thia •jratem ta the trana- 
mutatioii of the body into an incorrapUble aabatanoe bj 
mean# of roiopdna^ i.^.. the abaorptioo into it of elixiri com* 
poonded principally of mertnir and mica, that ia to aaj. of 
the rtry eaaential qnalitita of 5ira and Ganrf, with whom 
the aobject of the operation ia tboa at length ideotided. ThU 
•peoiea of tranaubatantUtion conatitotea tba jivanmukti, or 
atate of delireranoe coenmenang with thii proaent life, the 
•ola and indiapenaable oooditioQ erf aalration. It ia cleaur that 
the darotionaJ formula:^ of the VedinU are here only a tort 
of jygoo, under which there Itaa hid a radically impiooa 
doctrine ; and it ia not le^a clear that in thia doctnor, which 
bad from the fourteenth centurr produced a rather eoaaider* 
able llteretiire. tbere tJ aa ielnflion of Moheiniuedeii ideaa- 

. Tba Arab# of the KbaHfat had arrired on 

three ahorea la the character of traTcilrra or merchaota, and 
had eatabliahed commercial relation* and intercouree with 
tbaea parta long before the Afghana, Tarka, or MoogoU, 
thdr corrligiooiata, came u ooDquarora.*'~**fieligiono of 
ladK^'ed. 1801, pp. ilD-ill. 




xlii 


The attentive reader who has follow’d! us 


Id Tibvt ftnd the 
D«ccmii. 


all along could not hav 4 ; failed 
to notice that it was in the 


Universities of Nulendil, Uda7i(iapura and 
Vikraiuaaila, in Central India and Magadlu, 
precisely the regions which wero cut off from 
c'oiuinunication with the external world, that 


Tantric mysticism with alchemy as an integral 
part was cultivatdl and from thence spread 
to Bhot ( Tibet ) and the regions lying to 
the south-east of it,* anil South India.! 


# ufidtr eoIopboA* to RM»hridlftjra wl RiMiiil 
rMpoetirtlj. 

t Tho last imllyiDg point of Hioda learning nod adeooei 
wan the kiogdon of Vijajmongani, which wan in Ihn hcjdaj 
of iU glurj uodar Bokkn 1 (A. D. 13d4*1971) with 3Iddharn 
■a hin primn Minuter. Wilnon anja:—**Tba hiatory of 
Vijajanngnm k n anbject of eonxdenbU intaraat to Iho 
nnoait of Indtoy an the laat harrier that wma appon eH to 
Mahammedan inTarione* and that preaerrad the eoutheni 
part of Ike Ptninanla from foreiitn mlo oatU a rery modem 
period.**—.ide. i2cjL» VoL u (IM)), p. 1. See aUo SewtU'e 
'’A KorgoUen Kapira'*—{Vijajraaagain}. 

A 


D 




Chaitkk II. 


Having; thus far prepared the (around fur 
l)t*lievinij that alchemy along with other cog¬ 
nate hranche.s of learning wna the outcome 
of Indian intellectual activity, we shall now 
pnxHJtHi to follow it up with its furtlior deve- 

FBrih«rcoiu»«- l'>p»mnt. At the outset it is, 
UoB of *icb*iuy. howtrv'er, necessary to reineiu. 

I>er that on the <Ie(dine «>f Buddhism the 
vigorous impetus which its followers gave to 
literaitire and science was not lost to India. 
Nay, during and after the revival of Brahiuin- 
inm under the Gupta dynasty and its .Micce.s* 
sions we have some mighty intellectual giants 
whos<r productions will continue to sIiihI lustru 
as long ns the Himlu nation exist.o. K4lidiisa 
and Bhavalihiiti, Brahma Gupta and Ai^'a. 
hhatta, Samkam and Htiindniija are names 
which may be reganhsl ns the heritage nut 
<if Ij^lia alone but of the entire civilimi worlii. 
At the time of the Brahniinic revival Bud* 
didst works of acknowledged merit far from 
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iH'ing cast aside were held in veneration, 
.^niarasiroha in his Lexicon and V.*ighba/a in 
his Ash^4mgahi*idaya • as als4) the pseudo. 
Vii^bhala • coiiiitience with an invocation to 
Buddha, which has never shocked the toler. 
ant spirit of the Hindu. Charaka and Sumi. 
ta also l>ear distinct impress of BiKldhist 
retouching. The Buddhist Tmntras Ix'caiue 
likewise a part and panrel of Hindu religio. 
philosophical literature.t the suhjectjnatter 
BiHi.ihi .1 .ijImh former was incorporate 

the latter, the names 
Taau««. „f Pnijfi4p&raiait& and 

Biuldha l)oing simply changiHl into those of 
Bdrvati and tSira. In Itasaratmlkaia itself 
we have distinct indications that it is an 
admixture of both. 


• Voi. t. ^ 7a. 

t Spetkiiif; of a ijph^ Bnddhbt prodoetioo Utoagio^ 
to tbU eaUgory Barooof *obfifVft : cnoroMi ml ci« 

dwmsoDt tt fl now oflTro one noorella prraro do 

l*o]|tanoo iotiait qoo l« ojot^me dot Tontno n eontnetfo nvoo 
U pUloiOpbio Imddiilqno U ploi elor^o** (L c* p 6l3 od. 
1644). 
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It should thus be unUersbxxl that the- 
works under review in this cimpterare based 
upon their Buddhist cuunter|tarts ; in short, 
there is n(» disposition to ignon* the debt of 
obligation the authors are under to XAgAr- 
juna, Batnaghosha, Mditdavya and others. 

In the introduction to the first volume we 
stateti : “It is to Ik* regn‘tte<l that the seve¬ 
ral worlcs (iuote<I by Madhava [on thescience 
of niercurv 1 Rasin«ava alone 
seems to have survived to oiir 
days” ( 1. c. I.vxxiii ). Since then we have 
lieen fortunate enough to procure as many 
as three transcripts of lilSS. of Rasahridaya 
l>3' Govindahhagavat fnnn diBiTent (|narters. 
As Aiadhava speaks of this author in tonus 
of the deepest reverence and rogard.s him as 
“ancient,"awe think we should not err on the 
wrong aide if we place the author some three 

* Cf. VoL i. Intia Ixxx. 

^fi^aaamQiai4a4mftavaiiiaiiafafa: 

Th« qoalifjring •pith*! b ody ippUtd to rtoonble 

itMhiaofoU. 
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centuries before his time. If «>ur surmise be 
correct, lie should have lived about clcvcntli 
century A. D. The only |)ersonal allusion 
n’hich the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the roipiest of the king of 
the Kirdtaland, i.e.,' the region adjoining 
modern Bhotan. Portions of this remarkable 
treatise after a careful collation of the MSS. 
have been reproduced in the proper place. 
The worm-eaten fragmentary' MS. produced 
from Benares is 380 ye.irs old. Internal evi. 
denco equally goes to establish the antiquity 
of this work. Tlie author was evidently a 
Buddhist as we loam from the colophon to the 
Benares "SIS. {vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepiil MS. This important omission 
is easily accounUnl for. It is the reluctance 
of the latter day Hindus to aeknowlcKlge 
their obligations to a Buddhist author. 

Rasdraava which has lanm notimi at length 
in the first volume and to which was a.ssigned 
the l2th century A. D., as also Hasaratna. 
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{iamucliciiaya ( iStli to 14tli century ), need 
not further arrest our attention. 

The pre.«entation of the various treatises of 
the Tantric ami iatnu:heiuical peruxls under 
discussion in their exact clironolojjical se- 
quence is not an easy task ; in the absence of 
more definite information, we art* afraid, wt* 
shall now and then have to ha/nrti a con. 
jecture. 

The introductory lines of Hotiks viii and 
i.v of Rasaratnasniuchchnya, in which 
Soniadeva is mentioned a.s the author of the 
descriptive part, led us to suspect that they 
are merely repnaluctions from “a standard 
work on the subject by Soniadeva, no longer 
extant.”* Our surmise has prtivetl to lie 
partially correct. We have 
at last iK'en able to recover 
the suppnse<i lost work. A transcript of a 
MS. of Rasendrachur/dmaui by Soniadeva, 
preserved in the Library of the Deccan 
Collejfe. Poona, reveals to us the fact that 


• Vol. I,i>. 118 . 
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practically all tlic inipoitant portions uf tliia 
IkmIc linvi* lieen woven into the text of 
Ra^mtimHiiniiclicliaya ; ami tliia gives iia 
an additional opportunity of cullatiog many 
doubtful pas.HHges in Iwtii. But the present 
work itself doi'S not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pr(‘u>xisting chemical 
treatises.* It further put.s forward the niche, 
mist Nanili as the inventor of the process of 
auhlimation and of the Kosh//ii apparatus 
{Vol. i, pp. <>9 and S0).t Xdgfirjuna, Daiidi» 
iSambhu and the sage Brahnmjyoti arc* also 
sjMikeii of as souiees of his inspiration. We 
get very little inkling into the perscmal his- 
toiy uf SciinadeVH, except that he was the 
nder of a city named KaravAlahhairava. The 
fact that K. B. S. lays UasendraohiuMmaui 
so amply under contribution would suggest 
that the latter had Itecomi* somewhat rare 

• ** ««Tf* I 

«irrt>r mat mi i 

t •famaaat fir qfiVfhSmi i 
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or tliat its contents had been well^igh for¬ 
gotten when the former was compiled, its 
tiate inaj therefore be put down l)ctween the 
l2th and ]3th centuries A. D. 

Another important work of this period is 
KasaprakAsa-siidhdkara by Yasodhara. The 
author of R, R, S. in the opening lines 
mentions the names of 27 alchemists to whom 


RaMprAkitft 

•gjhakkm. 


he is beholden, among w'iiich occurs that of 
Yasoflhana. We have little doubt that the 
con-ect rt>ading is Yasodhara. 
We now' find that there is very 
little original matter in R. R. S., it being 
made up of citations from RasAmava and 
the works of Somatleva and Yasodhara. We 
should not, how'ever, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “its methodical and scien¬ 
tific arrangements of the subjecUmatter, 
which would docre<lit Ui any modem work.”* 
It.s author ha.s never laid claims to originality, 
but, on the contrary, has firely acknowledged 
the sources he <lrew upon. The student of 


* Vol. {, latra. IxxsrL 
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Hinilit chemistry, however, like o weary but 
dev<mt pilgrim, must wind his way through 
intricate and thorny patlis ami feel ineffablo 
joy at being able to approacb the original 
fountain undefilod. It now transpires that 
the credit for the accurate observations on thu 
metallurgy of zinc (Vol. i., pp. 88 & 156) 
really belongs to Yajt<xlbara. While the author 
of B. R. S. always scrupulously admits that 
bis work is a mere compilation, Yasodliara, 
on the <ither hand, is anxious to let the world 
know that the processes he tlescriliea have 
lM?en verified by experiments perforineil with 
his own hands.* .Among the authorities he 
cites arc X^&rjuna, DevistLstra (probably 
RasAraava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhainiva. As Ynso. 
dliara quotes Sornadeva, he must have Ik'cu 
posterior to the latter by at lea.st a hundred 

•Of. aantfi 

aaftta mi mnr *lhi i 
wraTa mn i 
a e wai Wirt afiaft am aaa; ■ 




yean) and lie should then*fon> be placed in 
the iSth centiirr A. D. • 

Rasakalpa likewise tieems to l>elong to this 

peritxl. It is in the shape of 

ItMwknIp*. I - I 1 

a Tantiti, but curiously enough 
it is not much tmiibletl with consistency. In 
the opening salutation 5iva, “the king of 
mercurial lore” and his consort Chatidik^ a nr 
reverentially bowetl to—a pr(x;etlure scarcely 
reconcilable with the position of a revealed 
(hxuiinent. The colophon at the end of each 
Chapter ( tsvrtt ) claims the work to be a 
part and parcel of Kiidraydiuala 'i antra; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa, 
lir/daya, Svachchhandabhairava and other 
adepts-t Towards the end the author says 
“The processes describixl have all l)een 
verified by me and not ImiTowetl at second¬ 
hand from my teaeliers." Needless to add 
here that the G<xl Niva would not have 

* We m TutDg a eopj of th# MSL pmcmd In the RoxiUr 
JUbmj. KAemir. The are ob the whole aotonUe. 

t E. g, i 




Ilx 

been at paint* in justifying the necessity of 
his production with such a tiinorous apoi- 
ogy. Frttm internal evidence it is abun- 
tlantly clear that it could nut have been 
compoM'tl earlier than the iSthcentui^’ A.D. 

As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “killing” them with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral prepnratiuns, he has been able 
to condense much important information 
within the naiTow compass t*f a few short 
chapters. 

Ka.sardjalnkshmi also deservcH some pttx. 
minence here nut because of its intrinsic 
|>_^'Orth but because of the re¬ 

ferences to previou.s Tantras 
anil alcliL'niistt^, amongst which aiv Ra.‘*rir. 
xava, Kdkachaxdtavani, NdgArjuna, Vy&tli, 
Svachchhanda, D4niodara, Vdsiideva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurvedic works stich 
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as Charaka, Susruta, H&rita and V4g1>Iiala, to 
'which our author is equally indebted.* From 
the colophon to the 318. pnxiuivd from 
Benares wc Icam that the author VishiMideva 
wa.s Coiii-t Phy.sician to king Biikka.t If 
this statement be accepted—and privui fneir 
there is no rea.son to (piestion it—this trea. 
tise mu.st have l)een coinpilcnl in the latter 
part of the I4th century. Internal evklence 
e(|ually support.s this date. 

.•:r u. 

• yid4 SAXMkrit Tcxti, ppL 80^91^ 
t yUU omU,, xlfat. ^ 





CHAlTrJi III. 
l350 A. V. 

Wo DOW proc’i*etJ lo exaininH tlie contents 
of another aeries of works l)elonging also to 
the latro-Cheiuical period ; the one charac* 
terifltic featuro of which is that opium is 
n>cognised as an official dnig in the materia 
me^lica portion. These maj- be taken to date 
from tlio middle of the 14th century A. D. 

Kasanakshatram&lik^ by Mathanasimha, 
physician to the king of Malwu, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult p. 22. 
The date given by the copyist of the MS. is 
Satnvat 1557 i.e. 1500 A. D. The work 
itself is therefore older. 

RasaratnAkara by Siddiia Nit^Tin^tha, son 
of PArvati, comes under this 
category.. The author gives 
the 8ource.<5 of hi.*! inforuia- 
tion and explains the object of his compile. 

* Two cditioQt d this somewhot voluaiiioas work hsTe 
httn bj Oadm Chft&dn Obote (Colcotta}, 
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tioii in the fullowiiig wonlt? : “Wliatovor lias 
be<*n revealoil by i9iva in Rasdn/ava untlor 
thf preparations of mercury ; the Dfpikd 
of Rasainan^gala on ineix^ury ; all that has 
Ikh.*!! said by Ndgdrjuna for the lK.‘neHt of 
piHtple atHicted with diseases, as also by 
Siddha Charpafi, by Vigblm^a and Siu 
^ita,—all the.si> and many other ti^eatises on 
mercury and minerals i>eing consultinh 1 
have, after n^jecting the dnigs and medica. 
inents which have l)eciniic rare and diffiouit 
\u pnxjure, put together [in luy work] the 
essential features thereof. • • a • All 

that 1 have learned from my teachers and 
have l>eeD in a position to subject to practical 
tests has been incorporatixl info uiy w«)rk for 
the l>cnefit of mankind/’ In addition to the 
authorities cited above Nityandtha f|uote.s 
fnitn Cliakrapd/ri and Rasemlraclnhhimafii 
{ant^ iiv). 

tb# otbiT aIUm PraM" (Bombay). We bavo 

coopartd tb« rwdiBg* of tboM two adltiou witb the 318 . 
to tho Library of tho SaMkrit Caicutta. They 

arm fairly well. 
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Rasendrachintdinani will next claim our 
attention. We have befuro 
R^ndnoblnU- cop^', CKlitwl bj 

UniesH (’liandni Sena Gnpta, 
late librarian, Sanskrit College, ('alcutta, in 
which the te.xt has Ixjen adoptwl, as the 
editor infonns us in the preface, after eolla. 
tion of 3 or -I MSS. We have carefully gone 
over this edition and coinpareil its readings 
with those of a JIS. procured from Benares 
ami another from the Runbir Library, K^mir. 
All these agree in the main, but there happen 
to Ik? certain fnnissions and achlition.s, which 


form an inteix’sting chapter in the history of 
interpolations in the literature of this de.scrip- 
tion. To Itegin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to Z)/uoid/<ukan4tha, disciple of KAlanfitha, 
others to R4machandra. -\fter the custom¬ 


ary salutation there occur two couplets in 
tl»e (’alcutta mlition, which are not met with 
in the Benares and Kdsnnr exemplars. In 
these the author is made to justify his raison 
d’etre for umlertaking his task in these words : 



aiiall give publicity onij to such processes 
os I liovo been able to verify by my own ex¬ 
periments.” iSucli protestations liave already 
ix>en noticed more than once.* In ancjthor 
place we have : “Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi* 
ments labour in vain.” This la.st couplet is 
quite out of place us it liangs like a tail to a 
long e.xtract from ftasdniava and is in fact 
conspicuous by its absence in the Benares and 
Ktlsmir MSS.t For the second time wo 
find calomel designated as Rasakarpiira (lit. 
camphor of mercuiyr ; vide vol. i, p. 250). 
This preparation no doubt occurs in tlie older 

^ Such preUntioui pot forth oq bthalf of tio iiitbor. 
MfoebUj In the finit pmoo dfignlar, lend one to nupeet thni 
they nie Inter interpoUtkiu. In the AmbEnn nlcheti/ Geber 
u often mode to dcclnrr to Ibe mid* effect : e. g. **J*ni 
tzp«*njDeDti^ iBointoe toot oe <]ae je rapportf.'^*^Bcrthelot, 

**Ln Clumie na mojen U 1. p* 838. The w«ll known 

egoietio fooploi in Snemta, Ch. i, f% 
ie genenlly rtperdrd na no ioterpolntica. 
t The extract rommeacci with n| gfgi 
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works, e. g. Rasdntava ; but it is described 
tliere as the white “ash” of mercury (sveta- 
bhasina). The recipe for calomel as given 
ill the Calcutta cnlition, however, is (piite 
different from tliat in the Benares and K4smir 
MSS. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus¬ 
picion that it has been foisted into the origi- 
nal composition. The author refers to Basdr- 
»nvn, N^g4rjuna, Ghivinda, Nityandtha, Sid. 
dha Lakshmisvara, Trivikramabhaffa and 
Chakrapdni. There is a lengthy colophon 
but no direct information can beilerived from 
it as to the age of the author. 

Rasa.s4ra : It is a comprehensive but 
purely chemical work dealing with 18 opera- 
tions on mercury ; various chemical processe.-^ 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification fur coin¬ 
ing a multiplicity of technical jiirgons to 
connote each of these. But proli.xily was 
never regarded in the light of a vice by the 
E 



alclieiincal writers of the mkidle ages either 
in India or in Eumpe. The contents of 
Kasas&ra often remind us of a poem on 
alchemy by George Ripley, canon of Brid. 
lington in Yorkshire (b« about I4ti0), of 
which Rodwcll says :— 

*'Bat we cannot point to a new (aot which be 
elucidated. He divided all chemical operations 
into twelve processes^calcination, <lis8olution, 
eeparation, oonjunotion, putrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Mosenm, bound up 
with copies of the works of Roger Bacon and 
earlier writers. Here is a specimen of his rugged 
rhymes :— 

The first chapter ahsll be of natural (JaLchuUion^ 
The second of DyMBolxUion^ secret and pbyio- 
sopbycall • 

The third of oar elemental] Separation ; 

The fourth of Conjunction matrimonioll g 
The f>fth of Patrefacticn then foliowe shall : 

Of Congelation AV/yjicative shall be tbeSixt, 
Then of Ogbation^ the seventh shall follow 
uexl^**e 


• Vide ‘'Birth ol Chnautiy", 



The author, Goviiul&clidrya, aa a tlevuiit 
Hindu,begiiiH with Ilia adoration of <Viva and 
Viahuu and tells us at the outset that his 
treatise is a compilation and epitome based 
U{K>n standani works on the subject and the 
contributions of the adepts. Wc hare every 
reason to Im? thankful to him for the many 
hints he throws on the sources of his infor¬ 
mation. Of surpassing interest is hi» decla. 
ration that for a knowledge of certain pro¬ 
cesses ho is indebted to the Buddhists of 
Tibet.* This must be taken to luean that 
the cultivation of alchemy had lK*conie neg- 
lecteil and almo.st forgotten in India pmper 
and the earnest searchers for this lure liad to 
repairdiunng the time of our author te Tibet^' 
Conhrmatory evidence to this effect is equally 

• ftainf^ arzf i 

TovAidt Um cloM of hii work tko oatkor agsio aokaowlodfoo 
liM Uf Ulc BaddbIsU. 

ITWT WTIfT ITIT I 

Wo hofo ID oor ^ommmnn fir# tr*tueripU of Ut MSS. 
of Roiiim p roc pf od fioo tke Libranwi of KArai’r, Toojoro, 
iriwoTr Modnu and tko Tenple of ibe Goddon K41/, At 
RamDk^ ootr Doeeo, Beogi]. 
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furnished in the colophon to Rasahrtdaya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Braliniinisiu in Bengal, say about the 
11th to l3th centuries A.D., this branch of 
science also fouml a safe retreat in the land 
of the Kir&tas as we have already seen. 
Burnell, under the influence of his precon¬ 
ceived notion, namely tliat Indian alchemy 
owed its origin to the Arabs, veiy naively 
remarks : “By Bauddhm he ( the author ) 
probably means the Muhammedans ( of. the 
vernacular Malay4lani list* of the %vord), 
though studies of this nature were much pur¬ 
sued by the later Buddhists.”* 

Some idea of the date of Rasa.'^^ra may 
bo fornuHl from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the <lark as to its origin ; for, says 
ho: “There are 4 different kinds of poisonous 

* CaUlogttt of tko Xaojoro KaUct MSS. pi. !• pi 70. 
Bamll drmn hiJ coodmioai fiom Ui« refavnoa to Boddhtat* 
ia Um oolopboo ; bat «a haTa qaotad abova anotbar paMga 
ia whkb diatioet montioa k made of tba of Tibat* 
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sea*fi8lt, ami it is fmin their foam that 4 <lift‘- 
erent kinds of opium are derived, namely, 
wiiite, rwl, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operation,’'* e. —killing and 
fixation of mercury. From the context 

it is, however, doubtfid if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the iSth century A. D. 

• agr miwii i 

thr. W « i 

ijabif i 

*«T—*Tr* *t ^ WWW I 

WWW Jtiwi w wwnt w wwal i 

Piwfl^w 91*^ VWW^W I 

Tb« Sanskrit word for optain, “•bipbeoa,'* lit., foam af 
tba nuk*, b of modem data. It U K<naralljr held tkat tkU 
word haa beea SaDskritiwd from Uit Arable “aphiyOa." 

Tbeaa indentieal dietieha alio oeear in the commentary on 
.Sirapulliara by A'l/lxmalla with tba additional line, WTWW; 
(viww;) tfWHN:, namely, it ia the milky jn ioa of poppy ; 
proring that during tba time of the Utter ita raal origin waa 
known, at tba laiaa time iu aup p oeed origin waa not dia- 
balicred. 
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tSirftgadhara^mgraha—a compilatiou hj 
<S'4rAgaillmra : ita peculiarity iatliat it is bastni 
upt»n the A' 3 'ur\'etia 8 (Charaka, etc.) on the 
one ham) am) the Tantric ciicuiica) treatise.^ 
on t)iu otiier. In tiie chapter on the purifi¬ 
cation and incineration of roctahs 7 of these 
are rccogniaet), hut .strange to say there dixui 
not occur any mention of zinc. Later on, 
9 metais are name<) inc)u()ing two alioys, 
brass am) i)e)).meta), after t)ie 9 pianets, tite 
significance of whicii wil) lx* discusset) in t)ie 
propiT place. 

The date of i$^Aga<lhara can Ih> ascer. 
tained witfi accuracy, as l)esidea tliis medical 
compendium he is t)ie author of t)ic i'ad<* 
dfiati, a voluminous misceilaney, containing, 
witli otlier matters, a poetical anthology. 
The author dates hi.s work in samvai 142<) 
or A. D. l3(!3. The name of the autho^ 
father is DAniodara and that of the grand¬ 
father RAghavadeva. The latter was highly 
consi<lere<l by RAjA Haminlra, the Chauhan.* 

* After the aaek of Cbitor AUa-od-dio in A. D. 1303. 
Mewar waa ecenpird bj tba garrbona of Delhi, flaminira 


There is a big comnientar)’ on this work by 
A'd/mmalla, nrhose ancestors setticii in the 
city founded by Haninifra.a 

Kasendras4msamgraha ; The author, 
GtipAlakrishaa, begins by admitting that his 
treatise is a mem compilation base<l upon 
many Tantras, though he mentions by name 
only two, namely, Rasamaujari and Chan. 
UrikA Special stress is laid on the tlierapeu. 


w c oftrid bU throo# ftod darinK bit p r oyro o t niW 

of oxtj-foai jmn (1301* *1365) aad ibat of bit ttt w aw oti utt 
and liUfatQfo fotxod libtral patnmt (widf Tod't ‘‘Annab of 
RijatUo"). Tbf eoart of Hammira attracted aootbtr dtttin- 
ICokbad pbjiimao namtd Saugata SiMha at we ipaUwr frooi the 
eolopboo to a DOtfd recipe. 

vVtm •rVbft * ^l ita wit mii i 

* AVAamalla (tivaa an account of hia familj. Hit Grand* 
father iraa ona Cbabrmpiai, not to bo ooofoaDded with th# 
coirbfmttd medical aotbor of Bongal (Vol. t. Intro, liv) and hr 
himoelf wao attached to tbo eoort of a mler named, Jtitraoiaba, 
whose capital Hiatf kAntapnri waa aitnated on tb# rif«r 
Channanrmti. We rep ro d noe in tba neit paipe tb# text which 
t# aooawbat corrnpt from the oopj p raae rred In tba Ltbrair of 
tba Sanakrit Collasa, Banaiaa. 
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tic efBcacy of mineral preparations.* Like 
Kasemlrachint&mani it assign.s a minor place 
to the ancient Ayurvedic method of treat- 
inent by kash&yay«>ga, i. c., by herbs an«l 
simples ; a.s far as the knowledge of cheini. 
cal procetsses goes, it must be held inferior 
to the former. Numennis medicinal recip<$s 

. 

W *T*i afaTfNavTfa: 


a« ifkimni invAiv vft fafainw: i 

M • * (?) (f«aT«a) i 

vrdtai^rfft jvi jffam arrftw r*««t4- 
wfai ** araftvavf? aiwift vmf i 
»«l wrvfir: 

anat awtfira a^afa^ < h taWf; vh; i 
aart ai^Oxal tfhrrat a aa rf a ^ t i 
fwatt araaia Wfimir: a^ltvai i 

* For ■ deicriptMa of mo* of ihoM vM* "Jounial d« 
SoTmott,” April. >89a 








Isziii 


agree word for word \rith those in Rasemira. 
ebintlmatii, which only proves that both have 
drawn on a common stock. There is no 
(piestion of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same periixl. Abhaydnanda Gupta in 
the preface to his edition says :—“There is a 
tradition to the effect that Gopdia Kavibhd. 
shasa of Dakshii/a Vai^ga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not lung ago." Again. “Its com. 
mentator, Rdmaseua Kavindramaai (author 
of Arthalsxlhikd) was court physician to 
Nawdb Jaffer Ali Khan of Bengal (Mir Jati'er) 
some 200 years ago." Kdmasena himself 
quotes from S commentaries of this book; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composcxl long before. This work is 
very popular in Bengal and is a nu'Ciim 

of the local Kavirdjas. 

Rasondrakalpa<iruma is another work of 
this period, it <leals chieHy with mineral 
preparations ami is a mere compilation from 
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l{aitdn<sva, lia^muAgala, liatn^kara, Ilasd. 
mrtta and Itasaratnasamuchcliaya ; the nu. 
merous citations witli wliich it is replete are 
of some ii8e in correcting many doiil>tfitI read¬ 
ings in these latter. Onr MS. is inconipictes 
the first few couplets and the setpiel iwing 
lost ; for the opening lines of the work see 
AufrechtV Catalogue of the Bodleian Library, 
MSS., pt. 1, p. 321. 

Dh&tumtnam^i^ : This epitome is devoU 
eti e.xclusively to short processes of killing 
metals and minerals. Six metals an* recog. 
nised at the outset, namely, gold, silver, cop¬ 
per, lead, tin and iron as in the ancient works; 
but strange to say later on iV/ar/wo,* which 
is the mineral calamine, is taken as synony. 
mous with ja.sada or zinc. Wo have l>efoiv 
us a MS. procure<l from Benares. It is full 
of corrupt reading.^. The copy noticetl in 
the Bodleian Library ('atalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Deva. 
datta of Gujar&ta, but in the Benares exemplar 


• Vol. L p. 108 . 



this portion lias been coolly tarnpcrw.1 with, S4> 
that this poor compilation may he palme*] 
off as an integral part of a Samhitti of 
the A/nrinilcniniiras, the divine physicians, and 
thus entithnl to the respect due to ri*velation. 
This work cannot lx* placwl earlier than in the 
14th century. Here we have a serious side¬ 
light into the history of literaty forgeries. 







Chaiteu IV. 

iiODERN PERIOD. 

1500—1600 A. D. 

We have no'v arrived at wliat may Ik* 
termed the modern period in Hindu chemia. 
try and materia minlica. The characteristic 
of this period is that over and above opium, 
we have some other foreign dnigs incorpo. 
rate<l into the materia medica. By the 
beginning of the l6th century A. D. the 
Portuguese had fairly established thcmsoivcs 
at Goa and some other parts of India,* and 
as a result of intercourse with them, that 
dreadful scourge—the venereal disease—had 
maile its appearance. Sanskrit medical 
treatises from the Charaka and Susnita down, 
wards and ending with «9ArAgadhara are silent 
about this malady though they give fairly 

• Th« poll tied ioflaroee of the Porugueoo u mtIj m 1633 
A. D. iM eridnt fron th# foct that SalUo Bdudcfa kinj^ of 
Gojarita, raUrwl ioto a trody with them aod Uiroof h their 
•Mitteaoe nieed a force of Abf«iDiAnf-^*'H€moiri of 

Hoffitjoii'*. 
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accurate descriptions of diseases of the geni¬ 
tal organs But s^Ttliilis bad now 

to be reckoned with and a new’ name had to 
be coined for it. Accordingly we find Kasa. 
pradipa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and ehoOchitii (China 
root, iSuiilax China, Linn) for tvhat is now 
termed for the first time Fhi rati garopa or the 
ilisease of the Portuguese. According to 
FUickiger and Hanbury '‘the use of this 
dnig as a remedy for syphilis was made 
known to the Portuguese at Goa by Ciiincse 
traders about A. D. 1535.” Thus from an 
iudepemleut source we can arrive at the 
approximate date of Rasapradipa. This 
work also give.s u« a detailed pnwoss for the 
preparation of mineral acids by distillation 
w’bu'h is here termed samkiiadrdvaka (lit. 
a solvent for conch shells) and is described 
as “endowed with the property of diAsolving 
metals.” It is thus evident that the use of 
mineml acids as a solvent for metals was 
unknown in India before this tiiiie.a A very 


# Fidf NoU ov minmi mcidst rol. L p. 185. 
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noteworthy oirciiint«tance in connection with 
this is that the Hhdvaprak4<(a, which is pos> 
teriur to Rasapradipa, is silent aiwnt safii. 
khadr^vaka,which liad come t<j he prescribenJ 
by this time as a favorite reme<ly for indices. 
ti<»n and derangement of liver and spleen ; 
the s4jlvonts being Ix)rax, treacle, etc.—( cf. 
vol. i, p. l30). In the Bhavaprakdsa among 
the acids we have only the juices of acid 
fniit.s. Thi.s is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumenium ex siUnliio. 

RasakauraiuH is another compilation be. 
longing to this period and as far a.s its con« 
tents go it is comparable to Rasapradipa in 
many respects; lH)th opium and mineral 
acids are prescribed. From the coloph«)n in 
the Calcutta Sanskrit College Library AIS. 
we gather that the author is a ph^'sician 
named Alddhava. Curiously enough he is 
<iften confounded with the celebratetl Al^ha. 
vakara, the author of the Nid^nasamgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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Tlie next work which should now claim 
our attention is the well known Biuivapni. 
kasa of Bhdvamisra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are ^^iven fmra the 
Charaka, Sumita, Vugbhata, Hdrita, Vr/nda 
and Chakrap^/ii. But the Tantric remedies 
could not altogether be given a wide berth 
and acconlingly one or two chapters have 
been devoted to mineral preparations ; but 
these have l>een liorrowed chieHy from Rasa, 
pmdipa, Ras(‘ndrachintiima/<i, ^&riigadhara 
and other standanl works. Bhilvamisia has 
been scrupulously candid in, his acknowledg¬ 
ments to the various authorities (|uuted by 
him. Phirantjarotja is mentioned as also its 
treatment with the help of calomel and eftob. 
fliini The author lived about the time of the 
Emperor Akhar and evidently in that part of 
Imlia which is now known as the United Pro¬ 
vinces and it is not to wondered at that 
Mussulman influence is discernible in his bo(;k. 

We conclude our survey of this period 


'nitb the notice of a remarkable production 
entitled Dhdtukriy& or “operations with me¬ 
tals” ; it is in the shape of a dialo^e be¬ 
tween *9iva and pdrvati; in short', it pretends 
to lx* a part and parcel of the Rudraydniala 
Tantra.a The work cannot be placed earlier 
tlian in the iCth century A.D., as it contains 
reference to the country of the Phirangas 
and to Rums, the Arabic name for Constan. 
tinople. For the first time wo come across 
the very appropriate term ddhajala (lit. bum. 
ing water) coined to denote sulphuric acid. 
The information about the metals is of very 
meagre and poor description and it baa been 
needlessly spun into an inuniinato length. 
The ‘'author c^ndontly cosiders it a pious 
fraud to make such statements as follow 
emanate from the mouth of Siva himself :— 

**Bj bring coins made of imitation gold one 
cfto carry on exohaDgo • • * and thui< anrioh 

onetelf/* 

• We htrr in hand tiaiucripU of two 1188 ,—Hxon from 
th* Libra**/ of the l{abMjd of Uiarar, Um other nain«d 

aooMvlmi DbitomtAjirlt from Btaaivic Tb«jr 
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The ourious reader who is referred to the 
trennlations of the selected portions of the 
text tfiven elsewhere will not fail to recollect 
similar passages in the Leyden Parohinent 
where the dishonest goldsmith gives nu¬ 
merous recipes for “augmenting gold.” • 
Fraudulent attempts in the direction of 
palming ofT alloys of Imsc metals, possessing 
bright, yellow lustre, for gold, have l>een 
made in all ages and in all climes ( ef. 
extracts from Rasiniava, Vol. i, p. 74 ). 

Arkaprakdsa or a treatise on the prepara¬ 
tion of medicinal tinctures and essences 
should also find a place here; t its authorship 
is ascribed to R4va>/a, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, meronr}*, 
treated with S'amkhadr&vaka, is prescrilKMl 
a.s the remexly for “Phirartgaroga” (.‘?yphili.s). 

* B«fibelo4 : **CoU6etiaD de* Alebimut«i ( tnuL 

A 

p. S87 ). *'L* Chimi* m Moj«d Agt“ T. v p. 31. 

^ TtMfw if • CflcnUa t<litioa pablinked by Cbfsdn 

GbfifliB { w* bsTa wapand it with w MS. prooved from 
the SaiMkiit CoUifa Bfunt. Tb«y fSTfo mnarkmbly 
weO. 

P 
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Opium also is prtiwribcd; while the term 
yasaila is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recoiii- 
iiiendcd. Mahominotlan influence is distinctly 
4liscemiblc in this hybrid production. The 
very title of the book is no doubt Sanskritised 
fivmi the Persian arrak (essence). 

It is unnecessary to proceed further. Wo 
have before us the MSS. of Kasainanjari by 
S&lin&tha, of RasaraAjana, of Gandhaka. 
kalpa (a Tantra), of Kas&rxava ( quite dis. 
tinct from the standard work bearing the 
same title), of Rasaratn^kara (altogether diff. 
erent from that of Nityan^tha) and several 
others. As all of these repeat tid nausi-am 
the processes already dcscrilied, we refrain 
from e.xa raining their contents here. 




(’JIAITKU V. 


INDIGENOUS OlllGlN OF INDIAN 
ALCHEMY. 

The reader who haa been aide to follow U8 
thn)iighout with patience will not liave been 
hlow to recognise that alchemy in India has 
Im\>d developi.‘d all along on independent 
lines. Its origin and gn>wth are interwoven 
with a phase of religions activity—the out¬ 
come of pjirely indigenous traits—which has 
l>een discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale f)f Hindu 
institutions occurs in Rasaretnasamiich- 
chaya.* But the term Mlechchha used there 
is a gcncrio one npplic<l indiaoriminutely to 


* • t«xu, p. 66;« *ui. 

■nt in Uw fVwoB •dition tiu StwaiaWKt. wliieh mwt be 
r»j<«ted M botb the Benare* and Kinnlr H8S. aeeept the 
fonner. 
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the 6’akaii,tho Vavanas (Greeks or Bactrian.s)» 
the (’hin^ (Chinese), etc. The Hindus have 
never been shy of acknowleiigin^ their obli¬ 
gations to the VavikiiHs ; Vardlianiihini for 
instance expresses his admiration for tlie pn>. 
heieney of tlie latter in the field of astro- 
nomy and would gladly learn at their feet.* 
In the Mah4bli&rata again we find the scr. 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, liowever, come 
across a single pns.«agc, which may be con- 
stnie<l into implying a hint to alchemists in 
the West. That the term Mlechchha in 
R.R.S. really refers to the Kir^tas is evident 
from the colophon to Kasahn'da^'a. t 

Those scholars w'ho have hitherto main¬ 
tained that Indian alchemy is of e.xotic ori¬ 
gin, have, wo are afraid, done so on a jmtn-i 


• Iv vwal* vww firt i 

t« saHafdfw. i 

t Sui*. Uste, p. 39: tlMre the fonr caiU* 
dietiiietijr mentioiie*! tni the kiritee tTkleatl/ ieclodid 
Oder the Mlefhchhm 
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^ixiunds. Indeed the fmine of mind which 
they have brought to l)oar upon thjs subject 
is not calculated to lead to a judicial and dis- 
pjiife^ionate verdict. The fact that the Hindus 
are indebteil to the Greeks for substantia) 
improvements in their astrtmomy is too often 
urged whenever it is nucessaiT’ to support 
such a view.* There is, however, very little 
afliiiity in tlic mode of growth of alchemy 
in India and of its cungener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva. 

* wat, bowoTcr, Greek infloence ibtt first iofoMd 

a real lift into ladiaa astronoaj. This oocspiai a maeh 
roora important pontioo in relation to at than has bilharlo 
baao eoppoaeii; and the fact that this is so, eo l^to implioi 
that Creek lofiaeDoa affectsd other brances of litmtare as 
vell» trsQ thoQgb wa may ba onabU al prass a t diraetly to 
Irene it ilsewhm.** Weber: lUst. lodiatt« Lit ad. 1891, 
p, Sfil. la jaatioa to W«b«r, bovavtr. aboold quote bare 
bia views oo tba iodepandaot acigto of Hiada medicine ; 
namaty. *"tba waifffata and maasares to ba a««j by tba pby- 
«iaan are axpresaty eojoioad to ba either those empUiyad ia 
Magadba or those earraat ia Kalioga i whaoea wo may 
faifiy pTSsama that it vaa in thoaa eastam proriaeas* whinb 
narsr cooia into atoaa sitiiit with tba Oratk^ that medidna 
reosirad iU special oa]dratioa.'‘^pi t69. 
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vodafi onwarda tutLv lati-r Tantraa according 
to tlio lawK of evolution u itliout any breach 
of continuity. 

One of the mot fuvi.uritc doctrines of the 
neo-Platonists was that the metals were 
ongenderetl in tlie womb of the I'arth under 
the intiuence of tlie planets. According 
to Olympiodorus .(otli century A. D.) lead 
is l)egutten by Saturn, “electnuii”# by 
•lupiter, iron by Jtfars, copper by V^mus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, t Now, such a fascinating astn>< 
logical belief was prc4*minently calculated to 
appeal to the Hindu instinct, ospi^cially a.s 
there wa.s a “ctuninercial and lively intellec* 
tiial intercourse,” to »juote AVel)er*s own 
wonl.s iK'tween Alexandria ami the West 
Coast of India. VarAliamihira’a Vnhat.sam- 

• Ad dUox of f^ld aod tilver wu kcomi hj thb mmme. 
IjiUr 00 It disoppfarfd from tho Ibt of tin Mok 

minftDcd to Jopitcr* aod mercury to Htnoes, 

t Tko ioflaenc* of tko utrel bodieo oo tba prodoetloo of 

mcUU CDS b« tneod to Proclu' ooaroraUry on tbo 
T!D>arat.<—Bfrtholot: origisco de rAldumie :** [i^ 40 ; 

nlio ColL dfo. Alcb, Cm. tnd. p. tOCt 
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liiti, if nnytliing, ie> a ri'pcrton* uf at>ti'()loj|ri<- 
cal iiutionti. In vain do wc look even then* 
for any such chance and solitaiy reference.* 
The alchemical liteiatiire of India is e<|iially 
i«ilent about it. t Tnie it i.s there arc two 
metals which arc often designated a.s the sun 
an<l the moon respectively, nameh* copper 


* Chapter xTi of this work tmte of **eoiuitnai, pcoplo 
mnd thio|^ bdoo^og to the doneio of mch pieott** Ainooir 
•nndry other thiDft> **the Sno b the lord of gold and fira*' 
Thonnad aod one aitielee are Aid to be prreided ortr by 
the Moon, Mare, Mercury, Jupiter^ Saturn. Veane, Rdbaaod 
Ketu { bat Dowbere b there any oooDccliois betwten the 
pleoeU and the metabu Kem e traoe., pp. 97—101. 

f The Biythkal origin of tome metale ie giren in the Pari* 
Mae I bat so reftreoce to the aetral bodba b to be found. 
Thoe ailrtt originated from the teare of the God 5ira, copper 
froio the eemea of the God Kirtikeya, lead from the Hmeo 
of the Soake Ood Vieaki, iron from the different parte el Che 
body of the dexsooe called LomiUe ; and gold from the 
eemen of the God of firr. Some ragoe end remote eoa- 
neetion only can be eetabibbed tpelween Uib »ort of nonco. 
ctatare and that of the old Omo-£gyptian alcbembta. 
Aooording to the Utter merooiy b eometimr^ daetgnated ae 
the cemeo of Hennef; whilet to the Tentrae it b the aemeo 
of 5i»B ( ). •‘Intio. a lelode de la chimie dee 

anciene*" p. II. 
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and silver.* * But this has nothing to do 
n'ith the planetary generation of these 
metals. Tn the imagery of the Sanskrit 
poet the crim.c^n tint of the ri.sing sun and 
the pale white lustre of the muon arc com. 
parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the mystic relatiouship between the seven 
planets and the seven metals. In the Bans, 
krit literature, however, beginning with the 
Busruta and coming onwards to Rasaratna- 
saniuclichaya, we invariably find 8i.v metals 
recogni.se<l, alloys being rigorously excluded 
from the list and regarded simply as “arti¬ 
ficially made.” t It is only in the S&rrtga. 
ilhai'a and other later works that we find 
seven metals enumerated ; ( but this author 

* Th, •od otW tjaoojtu an M a rale appliid to 
eopp«r bat tmialjr to goU. 

t yUe ToL i. p^ 48. 72 and 127. 

t ( ) brm** bcin)r Ukni m tb« aditioul iimUI ; fine 

cridfotly onknowD to Siraftdbara. 

■oiaivnaiaif* i 

*nn: «* Mar:.i 
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is guilty of a curiotis inconsistency, since in s 
siibse<|uent part of his book lie adds ttrn more 
to (lie list and quietly lays down tliat there 
are nine metals, which th'ricc thfir uamcx 
i'rotn the vine flauet».e This may bo read 
as a sort of vague and indistintt connection 
lietween the metala and the astral ImkIi'cs. 

Tho Arabs who adopted many of the 
Greek doctrines of alchemy also representeil 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

• ^Kiamp!' (lMU*iDtUlj md "VriUaloha” or *'V«r- 
Uloba" ( L p. 114) nuke op tke oosber. lUbn 

Aod Kttn are Uu tvo mjUiioal planets ; the/ irs in raalit/ 
thn nsotodinf mnd desotoding nodes in tbs odiptic. Hdlitt is 
supposed to cause tbs eoL'pss of the suo and tke moon bj 
Kwallowiog it npu 

dinifadhaia stops bars, bot bis prolix oommsotalor. 
malls supplies tbs dafictencj bj nukinf c oppe r stand lor 
tbs Son, silrsr for tbs MooOt bimsi for tbs Mais, iron for 
Sstaro, gold for Jupiter, tin for Voflos, Icac for Msr- 
curj and btll*SDStai and raitalofaa lor Rkbu and Ketu 
rfspsetirslj. 

It will also be noUcsd tbat lead is bsrs rspressotsd bj Mot- 
curj I but in tbs Ninda alebetny mercury always stands as 
tbs visible manifsststloo of tbs Ood ^ra, it bsia^ gensimtsd 
iron bla setnsB, banes tbs nans givsn to it. 
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and the Jews tliat a knowledge of the Greek 
sciences including alchem}’ filtered to the 
European nations during the middle ages.* 
We have already seen that mjpiittina hail 
been overrun and even occupie<l hr n brief 
periotl by the Mussulman conqncrors shortly 
before the time of Sdrhgadhara and it is 
reasonable to suppose that he liad gleaned 
some astrological notions from that quarter. 

We now advert for a iiioinentto the main 
question of the connection of the com. 
paratively morlern and scientific phase of 
Hindu astronomy with the science of Alex¬ 
andria. Although it is admitted by all 
those who are entitled to speak w’ith aiitho. 
rily on the subject that the Hindus IkhtowihI 
from the Greeks and thus impnivetl upon 
their older system, many points have yet to 
Im) cloaretl up. Vnifessor Whitney who has 

* par rinUrmvdUife dr« arabci ft Mbrvax 

qae la ptapart dta coatuinaooM ftciantifiqaai des Grees rn 
malb^matiqoai, to utroDomir^ en phjii'q^ ft ni n^adoa. 
ODt tnuumbei ao meytn o^a ooeideotal : l«i txriU Grvo* 
p rop run cnt diu D*ajant did connoa dirreteraflot avant 

A 

b SanaiaMce/* —“La cbhnia ao Mojta T. i. p. W. 




carefiillj stiidiwl the subject is struck with 
the circumstance that the Sdryya and <ither 
Siiidhantas lK*ar roseiuhlancc to the system of 
nip]>nrchus rather than that in the Syn> 
taxis.* In other tx’onis the transmittance of 
astnmomical knowlctlge must have taken 
place Iwfore the time of Ptolemy. Now the 
period of lively intercourse is precisely that 
eovererl by the age of Ptolemy and that r>f 
hi.s followers, ami yet the Indian nstrono- 
mer.s st*ein to Ik* unaware of his te8ching8.t 

* loKro. to **Si^rjjasiddbliiU**. Wt find from PtoUmr 
tliml the obeorratiooe of Hlpporchoe extended from B. C. IHS 
to B. CL 1S7. PtoUmj dourUbed nt Alexandrin in the Mcood 
eenUry A. O • noder the rei|^p of Adrinn and Marcnt 
Anrvlittik 

This WM abo pointed out long a^^o hj Colebrooke^ #. ff. 
"The whole cliuter of a»tToaoinen mratiooed ^ Brahm# 
Gopta most be pUred in tbr Interral hctwano the age of 
Hipparchus, and poasiblj that of Ptolraj/'—'Emajii, 
pp. 411^12. 

f A^rjabhaffa eompoeed bis tnatise *'Laghrdr^bW/i- 
5 *aiD** in 49C A. and Vaidbamibira bis **PaAcbaaid* 
dbdotika*' abont ^ A. D. Dot these astronomaiv borrowed 
from the mneh older trrati«e eoiitlsd **Bomakaaiddbdnta* 
MCribed to ^rtsiaa. and Paolisasiddhiata {vUk Tbibaut* 
Intro, to Pertchasldhintiki. xxrii—^ xxxtI). 
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This mystery has never been cluuidate<1 ; 
Dr. Thibaiit’s arguments are ingcuiuus, hut, 
wo are afraid, by no means convincing.* 
Indeed in the purely mathematical sciences 
the Hindus far excelle<l the Gri*eks of the 
Alexandrian school. AVyablia/^'s know, 
ledge of algebra was superior to that of 
Diophantus and as for nritlimetic it is 
generally acknowledged to be of Indian 
<irigin.t 

The last wonl on the subject has yet to bo 
sni<l and it isdoubtfid if this dark recess will 
ever bo illumined. In the meantime it would 
1)0 better to hold our judgment in abeyance. 
At l)est wo can only launch into hypotheses 


* Lb CL« pp, li ud tiii. 

t Cy.^-<04«broolca: ' Admittiof Um Uindo aod Al«x* 

aadrifta aatbort to be neerl/ eqatlly anoieot. it mut be 
con ce d e d la Unmr of the (oduui algehcmirt, that he wm 
laoce adraneed ia the aaoM.’'—E«aj«, u« 439. Airain, **io 
the whole tcMee he ( Diophaptaf) is twj far behind the 
Hiado wnUnt** iM., p. 43d. 

Kaja haa reoratlj qoaitiooed the pnoritj of (he rlainu 
of the Hiodua i J, A. 8. & til (H. S.^ Jaljr» 1007. 
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ur indulge in dogniatic assertions.* 


* 0b 9 who oppfothoi ihb Mibjoot «honld difoit himiitf 
of prepoiMOtOM or Ch« *'huf of pitriotUm'* m Htrbort 
Speoetr poU it A rtry oyreo b U footort in this oootro* 
rmj h Uuit tboM who are moit competoat to speak with 
mulhaiity are extremely nodeet nay difGdfot^ia givioir ex- 
preaeiDo to their eiewa. Woepcke in his maatrrij memoir 
**oa the propagation of tha Indian nomen] •ymbob** 
•aji r^**La aolDlioo parfaite de ces probK*ma ae r^eotterait 
qoe d'ane ooonaimaoce tellement complete dee £r^ementi 
et da lean phaaee, qn'II fant h pea pr^e renonoer a jamais 
Tobtenir. D*an autre cdU, mnplir lea rides par dm hypo- 
thibce arbitrairm an preocDcuai sernit limr rhistoin das 
•riencrn enx bajards et an dogmatiamt das inaphatione ladi- 
ridneUas.'^ **joQnial Aaiatique'* (1863,'. 

Lisaeo whoee modasty ie only equalled by bis profound 
scholaiahip oboerree :—Ee vara sehr wOoeehentwetth, da£s 
ain mit der gebtmgen kanotnifs der Saaskritipraebe ana* 
gnilsUter Kenner der Hathematik and Attraoomie es 
nnUrakhme. ana diaecn rorhaodcneo Hulfemitlehi die 
LiickM nnaerer Kenotni/a aof diaeem (}ebiti dea lediacbtn 
Alterth>ima ausxnfuUen ; fur jetxt mufson wir uoa darauf 
beacbrinkeo, die haapt»iehlirluieD Srgebnlfaa der blsherigen 
Untennchnngen snaammeBiuitellra.^ **lDdiiebt Alterthoma- 
koDdf.** Vd. ii. p. 1160; cd 187A 
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CiiAi'nK VI. 


.SOME NOTED INDIAN ALCHEMI.S't .S' 

and their works. 

Aufrcclit in his notice of the MS. of Rasa* 
ratiiasainuchchaya,* evidently fruiii a iiiis- 
takeii noti<jn that the pursuit of chemistry 
was unknown in ancient Imiia, goes some¬ 
what out of his way in asserting that the 
names of the ‘27 alchemists, iiicntioiicd in 
the iKiginiiing of that work,t are mostly 
aixieryphai. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and bhKMi and contri- 
lHite«l not a little to the progress of chemical 
science. Thus we read in Rasaratn&kara of 
“chemical operations performed by Mdio/a* 
vjra” and also And Ratnaghosha taking part 
in a dialogue on certain prowesses, J Vaso' 
dhara, again, is the author of the coinpre- 
hensive work named Rasaprak&sasudhdkara 

• C^Udogu0 Cktaicyormw^ ii p. IIC. 
t yidtY6LUp.77. 
i Eof. timiM. pp. 6^a 




3tCV 


u'hich we have uotictnl at some length in the 
present volume. Vyd(/i is a prominent name 
Imth as a grammarian as well as a cliemist. 
The Ganiiapiird/ta quotes him as an autlu;. 
rity on gems.* Nan<If, as we have already 
scon, is distinctly refenvd to by Soinadevaas 
the inventor of the kashl/ii appanitus and of 
the pmce.ss of sublimation, t 

There are, indeoil, a great many names 
scattered thmughout the mass of chemical 
and medical literature, some of which liavo 
iHjen haudeil down to posterity, sometimes 
<»n account of the important pnwesses they 
inventetl and sometimes, again, Iwcau.se of 
the ellicacy of the metallic preparations 
which they introduced. Thus in Rasendra. 
chint4ma/<i we come acros-s the name of 
Siddha Ijikshniisvara. The names of the 
sage Brahmajyoti, Manthdnabhaimra, >Sra« 
chchhanduhhaimva and GahanilnandanAtha 
have in this manner been re.scue<l fmm obli. 
vion. Most of these were Buddhist monks. 

♦ niffawm snnif fir hthkiv: fafl h^finniwvat <fia:' 

f Intro., Ir. 
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iSivaildsa in liis commentary on Cbakrap4ju 
(|Uotc8 besides Patafijali, Bbavyadattadova as 
an expert on iron preparations. We give bil¬ 
low the names of sotuo of tlie authors and 
their works over and above those aln^ady 
noticeii. It is scarcely possible to submit an 
exhaustive list. 

Name of the Author. Namo of the work. 


Axiiuidit nubh a ra 
Bnlabhadra 
BhojadevA 
Cbandratfena 
Charpa/o 
Dhanapati 
Garndadatlaeiddha 
GoraJeshanatha 
lUoknown) 
(Unknown) 
Harihara 
Kni'ik.'llf 
Kapali 
KejAvndeva 
Mallari 
Narabari 
Bamaraja 
(Siddhai Bhaakara 
rSiddha) PrananStha 
<5tinathA 
Trimallabhat/^a 
Vaidjarfija 
Vandimiera 
Vaeodeva 


Rn8adipik.i. 

(Unknown). 

BaMrajamrigaiika. 

RaaAchnndrodajrii 

Cbarpataaiddhanta. 

Divyamaendraaara. 

RnsnratD&vAlf. 

Gorakshasa^nhita. 

Bn n dd h o^ar voa va. 

RnseevarasiddhantA. 

Rnsjivi/9vudArpana« 

Rasakafikali 

RasarajatnAhodiidhi. 

Yogorntnakarn. 

RasAknntukn. 

Rasayogarnnktavali* 

Rasaratnapradipa. 

RasondrabhaBkora. 

Rnsadipa. 

Kasaratna. 

RasAdnrpatta. 

Rasakasnayaraidyaka. 

Yogaandhanidhi. 

RasMarveevara. 



tbe tannic Period 

{Oontimutd), 

Chemistry in BMaratnakara 
of Haffarjnnn. 

[ In the reoderini^ of Rinrmtaakmn of Nigir- 
juna nod other Sanskrit lexU wo bavo ofton given 
only free transUtioDs. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out. ] 

CHsma 1. 

I shall now speak of the purifioation of the 
important rasass (mioeralf). 

Wiiat wonder is it that rijivarta digested with 
the juice of Jeaeim firisa oonverts silver of the 
weight of one gunja into one hundred times its 
srcigbi of gold of the lostre of the rising sun ? I 


* Rsgardiog rssai ics Vut 1, p 79. 
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What wonder i$ it that jellow vuipbar, purified 
with the juice of £itUa /rcifJoia, converts silver into 

i;old when roosted thrice over the fire of cowduiig 
cakes J 2 

Whst wonder is it that Golamioe roasted 

thrice with copper converts the latter into 
gold f* 3 

* TbsM Uoomie ivdpei all refer to the flooixog ssw of trsditioM 
carreot ot the time of the eotbor on the trenemaUtioo of tho 
hoM metohi into gold. Ai the/ are of a freKm^ntary and 
diejoiDted charmoUr, the meaninir h not alwa/e clear. Recipe 8 
aleo ooeore io Ruimara | Voh i, pp. i0*71. Varioos 
ioaviiiooe laeihode were resorted to for debaaiog gold or makiag 
ao alloy, which would mimic the appearaoce of this metaL 
Silver, topper, lead, tioo and raereory wm often made into an 
amalgam, and the latter tendered compact and coloorrd yellow 
with the aid of orpiment. No woodtr that the law-booke pmcrihe 
'several peoaJtiee on the frauduteot dthaaere of the prectoua 
metale. Thus aocordiog to Menu *^be hiog eball caa»e a gold, 
■mith, who behavee dubooettly, the meet nocuoue of all Ibo 
tbomi, to be cut to pieces with rttore/* IX, 292. 

The reader who feela intemt in thU subject may consult 
Berthdoi'a *'1 a Chimie au moyen hge.^ t. l.pp. 31 et sep., where 
will be found several recipea for augmeDtiog gold smrmm 
or for the **fabr1catioo of gold.** One ranispU 
may be dted beriL **Tak# gold, copper and mercury, make an 
amalgam of the whole, afterwards add sulphur, orpiraeot, 
^aandarac** (a kind of lasin} and th# bile of the vulture Ac.*' The 
author of the redpe thua oouelodes **Thou wilt nowdisouver u 
secret, which iiMoud and worthy of pnise" (I. c. p. 35), 
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Wbftl wQoder ip it that ctnoabar dieted 
peveral timefl with thp milk of the ewe and the 
acids* impartf to silver the lustre of gold glowing 
as saffron f 4 

Digestion [of minerals] is to be effected 
io the decoction of Doltekoi Muijtonu^ Patpclum 
acrobicnUtum^ the urine of man and the add jaioes 
of [the fruit ofj ratan (Calamus roian^) and after¬ 
wards with the addition of the alkalies (soda, boras 
ftrx) The operation of roasting is to be performed 
thrice.—Cf. the process of RasAratnasamuohcfaajra 
(R, R. S.}, Bk. ii, 07-68 in Vol. i, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Mtua napiemtHm and in castor oil and 
clarified butter^ and pUoed inside the bulb of Arum 
campamnlatum and roasted [in a closed omdble] under- 
goes perfect purification ? t 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 8 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts X and roasted, undergoes 
parifioatioo. 12. 


* VegsUbls acids are swast here, yidf Vol. I, p. 1S8. 
t Here ftitractioo of copper from the pyrites IS DO doabtmsaat. 
Cr. R. R & Bk. ill 89-9<> ; wide Vol. i, p. 84. 
t Cf. R R. S. Bk. 1. 7U S6 | vuis Vol. i, pp. 128-12$. 



4 HINDU CHEMISTRY 

Stiver allojed with lead and foMd with ashe« 
btoomee panficd.* 13 

Lo I it IB not to be wondered at that copper, 
melted with the alkali derived from the rartht 
and the milk of the ewe, clarified butter and 
one-iixteenth of ite weight of oil, will become pure 
like the creaeent of th<5 moon. 14. 

Vertee 23«S5; Extraction of the esBence of 
Taikranta : exactly the fame u in R. R. S. Bk. ii\ 
71-72. Tide Vol. i, pp. 83-84. 

Veraev 28^0: Hare reference to the extraction 
of copper from makahika and tapya (varieties of the 
pyritea). They agree in all esfentialB with Raa;tnia\*a, 
Ch. VII, 12.13. Vide Vol. i. p. 70 

Veraee 31-32; Extraction of zine from cala¬ 
mine. Cr. R. K S. Bk. ii, 163-104. Ftde Vol. i, 

p. 88. 

Verses 35-36 : Exactly tbe same as in R, R. S. 
Bk. ii, 103^104. Vide Vol. L p. 85. 

Vera* 37 : Ruence of darada. i. e. extraction of 
mercury from cinnabar by diBtillatioo, Cf. R. R. S. 
Bk. i, SO-90. Fide VoU i, p. 78. 


• lUfsn tocupelUtioQ. Cf. Ratirasva io Vol.l. p. 66. foot* 
t ifwIMe WTX W Baj rrfrr to aetroa or to Mllpetre. 
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Vme* 50-51 : DiMolulioo of gems (peftrb fro.) 
by digcvtiOD in vegeUbla ncidi, e. y. oonr gruti 
(impure ▼ineg^r) and the jaice of certain acid 
plants. 

• • • a 

Here ends Chapter Second of Rasaratnakara by 
Nagarjuna on the Miimy of diamond and the metals, 
extraction of the essence of minerals and Ihjaefaction 
of mica. I 

CHAPTBE IIL 

I shall now explain [the process of] fixation of 
mereary. The king of rasas (mercury), nibbed with 
the juice of lime, sal-ammoniac, the acids, the alka¬ 
lies, the 5 salts. Piper P. /oayaw, the dried 

root of ginger, the jaioe of Morinya pter.^ the tnbrr 
of AmorpkopkallmM campamuiaittB^ can readily amalga¬ 
mate itself with the 8 meuls. 1 

« • • e 

PrajuapAramita (perfection of wisdom) appeared 

before Nagurjuna at midnight in a dream and re¬ 

vealed to him the ingrcdltnts of a recipe (coosistiog 
of steeh OQp|)er, mios, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
gold and tiien [the amalgam] further admixed with 
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aulpbar, borax Icol The mixtore it then to be trans¬ 
ferred to a craoible and its lid put on and (ben sub* 
milted to gentle roasting. By fiarUktng of this 
elixir (# e. the sublimate) the devotee acquires a body 
not liable to decay. S0*32 

I shall now describe the Oarbha yaotrasi.o 

62*65 

Becipe for Ksjjali or u»tbiops mineral. t ^•1-86 

• • • • 

Having mtde salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kaksbapula tantraai t for Ike benefit of saffering 
humanity. 

[The most im|>ortaot part, from an historioal 
point of view, is the dialogue betvreen N.ngarjuna, 
King Salivabana and Ratnagbosba.] 

Nagarjuna. whose end (salvatioo) had been 
attained, benevolent towards all living creatoros, 
blessed with all favours, residiog on mount ^rltaila, 
boforo him stood Ratnaghosha with folded arms. 

* Tbs asms aa la Ras&raaTs. ySdf Vol. i« p. 66. 

t Tbs process b practically tbs tarns at la CbakrmpiNi ; 
vid$ Vol. I. p. 58. 

X Tbsrs U extact a Taatra, which goes by ibis name, the 
rrpotsd aathor of which it Nifirjnna. 
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njto^: *'Ba pleased to oommaoiotte to me 

koowledge on chemi'eal operatioDe/’ 

Na^arjtioa said : — 

Well done f well doue | I am plessed with joar 
devoiioD and shall coovej to you all that you want 
to know* namely remedies for warding; off wriDbles, 
grey hair and o^ther signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

• • • • 

For the benefit of living beings 1 west through 
all manner of penances for 12 Udious years and 
worshipped the goddess Yskshiai presiding over 
the Ftems Then I heard an oracle. 

Nkgirjuna said 

O Goddess i if thou art propitiated, be pleased 
to communicate to me the rare knowle^go of the 
fixation of mercury* 

• • • • 

d&livkhaaa said :— 

I have dedicated to thee, O Goddess i treasufes 
of gold and gems, now I awsit thy instructions. 

* Th» was a favoanu rostaphor with ths aWbraiisU. Cf. 
VoL i, Intra IxxtL 
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The OoddeM leid 

Well dooe f well done t 0 wiee ruler { I ebmll 
•peek to jon of chemical operatione performed bj 
MiWarje.* ... ••• A diiKiiple ehould 

intelligent, devoted to w«>rk, linleM* and master 
of his passions, f 

The apparatus known as kosbf4i, mouth blow¬ 
pipe, oow-doog, sabstautiol wood* (as fuel), a pair 
of bellows, iron plates^ • • • 

having collected all these, chemical operations are 

to he performed.t 

• • • • 

Ratnaghoeha said 

Having prepared with great care 'Uhe powder 
of projection,*^ which transforms a ten million times 
its weight of the base metal into gold, $ • • • 

N^garjnna said :— 

I shall convey to jon what has been experi¬ 
mented upon by SakAa^a. ^ 

• • • • 

* A wtlUkoovn slrhrmut; oos of the 27 adspb msotlonsd 
ia tbs ofMoinir Una* of K. R. 5t. Vnl. p. 77. 

t Cf. **lDitimtioa intodi»nplMhip** in Vt4.1, p. 116. 

Z Cf. RMmava in VoL i, pp. 04*S6. 

§ ihfzrdt wwrvw:— the tern la: ku technioal mMuiing. Cf. 
Voi. i. p. m. 

^ We %n nefeiiiiliar with this naBS, prohsbly the reading 
w cormpt. 
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Testa Tor iiiUd meroury. 

The Grtl two couplets are almont the same at io 
Rwtraava. Cf. Vol, i, p. 74. 

When the quicksilver, whioli has acqaired the 
ooloor and the lustre of the rising pun, stands the 
test of fire (i. e. is not readily volatilised), then 
it is to he regarded as 

Here follows a list of apparatus borrowed front 
Rasendramangala—Detailed account of most of 
these will be found in R. K. S. Bk. ix. Fidr 
Vol. i, p. 67. 


Oliaxnistrj in Basahrldaya 
of Bhikahn Oovlnda. 

Qutoksilver digested with sour gruel and then 
fubjeoted to distillation is freed from [the im¬ 
parities of] lead and tin. 1 

Mach the same as above. £ • • • • 

Description of the apparatus for parifioaiion 
of mercary by sublimation and dislHIatioD : it 
a gr ees almost liUmlly with that given io R. R. S. 
Bk.ix, 6 8. Tf* VoI.i,p. 121. 
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P*/aJ& vii. 

logredieDls for making a Tii/a for killiop 
metak Cf. Raf^iraaTa, IX, 2*3. V%de Vol. if p. 72. 

Preparation of mild alkali from the aahce of 
pianta 

The prcoeaa mnat be ooniidercd aa a poor one* 
compared to tlie elaborate deacription in Snanita. 
CL VoL if p. 82. 

Pa/aia viii. 

• • ♦ Aloffif blue vitriol :-all tbeae 

•everally or collectively are favourable for impart* 
iog colour to c|nicktilver. * 

Expert# [on the propertiet] of metaJe are cf 
opinion that tin give# ftrengthf tfksbaa colonr, lead 
nncluouraeas, copper all theve c|oali(iea [to roer* 
cnry.) 

Couplet# (in p. Sane, text#) : The purport 
aeems to be that when mercury ia nibbed with oer* 
tain anlphidee, e. y. orpiment, pyritea &c.. and lub* 


* Tka teit la aot rrrjr iDtclligibk The other iogradiroU 
meotioMd ar« Uksbaa and knnta, bring vaiirtiM of iron ; 
bat irro will not amalgaiaatr with oim'ary. Tikahfia maj atfo 
BiMD A kind of aaJiaa aarlh. Thr old alchraiata racked their 
brmina in deetain^ ineenioDt proeetaca for robbing inercarj of tfa 

Oaiditv Ard imparting to it rariooa rol< nra. Cf. Raaimara, 
IX* 2-3. XI. 197-193. Vidt Vol. L p. 74 and alao «Tba Hindo 
inftbod of aaoafactaring caIonieL**~/M. p. 260. 
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limed* it uinmee the colour of leo or Cocctmelia 
ioeeit (e poetical and figurative waj of ezpreeeion 
for red colour) in the ebape of the red ervetallioe 
sulphide. 

Pafala is. 

VaikrSnta, kAota, nojaka, mAkshike* vioala, 
adri, darade, rasaka these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairiks, ktbiti, kbeohara (mica), 
afijana, kankiish/ia^tbese are the oparmsaf. 
Cf. Vol. i, p. 89. 

Odd and silver are the noble metals. 

Copper, hra5S, tlkshaa and kanta (Tarietiesof 
iron) are the essential or subetantial metals; lead 
asd tin emit faaid odours. Cf. Vol. i, p. 113. foot« 
note (1). 

The six salts areSauvarchals, saindbavs. 
chulika (sahammoniaoh sAmudra, romaka sod vi^a. 
The alkalies are Sarjikaksbara, javakstara and 
borax. (Vo), i. Index of ■nbjeoi<i.) 

Pa/ala xi. 

A cupel made of boneash (goal's) and lined 
internally with borax &c. 


Cr VoL I, pp. 79.81. 
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CoIopboD Giving an acooQDt of the anthor 
MadaDaratha, Kiot; nf KirAta, teacher of 
mercurial lore, w whom the Goddess of the gcieooe 
of mercury aud minerals (Chemistry), the source 
«f all good, has taken her abode for the benefit of 
minkind^ who can restore to the disfigured patient, 
afflicted with leprosy, the healthy comeliness and 
lustre of youth : 

Bhikshu Govinda, well versed in chemical 
4>peration6 and loaxled with honours by the King 
of Kihita. composed this tsntrm entitled **BakSabri* 
daya.^ 

This tantra is written by Oovioda, the grandson 
of Ma Dgalavishau and son of Sumanovithnu 
May Tatbagata pronouooe bis blessings. 


Chemistry in ZakaohandasFari- 
mata Tantra. 


Pafala i. 


The first pa/ala gives the origin (mythical) of the 
Tantra* 


Falala ti. 

KakacbaaifetTari aaid 


• • • Please, give a brief account of the 
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ChecDiftrj of the metals, ibe killio^ of oerearj and 
minerals and Ibe foeioo of the gems. 3 4 

Sti fibairava eaid 

• ♦ • Mercuiy nibbed with the io^redi- 

enUof the vida (see Tol. i, p. 72) and roastnl 
in a closed omoible, is killed instaotly. That mer- 
corj DOW ac(|uires ibe power of converting a base 
metal into 1,000 times its weight of goM. 18-16 

Copper, treated with the above preparation of 
mercnrj sod nibbed with the acids, alkalies and tbe 
milky jnioe of Caioiropii yiy., and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crnoibles. 21-22 Cf. Vol. i. 
pp. 67-08, 

Transmutation of iron into gold process not 
clear. 25-32 

Pa/ala iii. 

Liquefaction of mica :— 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
omcible. The whole mass fates.* ass 29*80 


• Refneiory Miiestw srv trtatei sinilsrly at tbe present day 
with tbs “foeioo nlxlore/* 
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Ohamlstry in SaMndraohudamanl 
of Somadeva. 

Siimi. UxU,p^ 51. 

Test! for killed trca (rooxe). 

Aj B. R. S. luu borrowed Iheso from tbe pre- 
^ot work, it is DDoecemrj to ropest them here. 
Vide Vol. i. pp. llS-119. 

At*#. pp. 62-53. 

Tske lead of the weight of 30 pdas sod mb 
it with the milky juice of CahtropU yiy* aod calcine 
it till its weight is reduced to % karshs : this resi* 
doe, eveo if it be calcined a thoosaod times, will 
not undergo further decay (i.e. dimioutioo in weight). 
Metallorgifts call this residue derived from lead 
Chapala.* 

Tin also similarly treated will yield a eba- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury*. This mercury is re- 
eommended for metallurgical and uot for chemteal 
purposes. 


* Poaubly it rsfm to lead dsrired from argfniiftTomM 
yalaM. Tb« load, bsiny copdlad off ia the ihapa of lithargt, 
will Imrt a battoa of nlm, wbkh will ooi uodsrgo oxidation. 
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UrU, pp, 63- 4* 

[A somewhat ouraplex procesa described, which 
if not very clear. Wc shall try to give the piirpoK 
thereof. The quantitative metfuremeota are of parti* 
oular intereet.] 

ip.1. of tin should l*e lakeo and rubbed with 
10 uiabkaa of mercury and made into a cake with 
the addition of xino ;» it is then to be digested 
with the decoction of certain herbs and planta and 
warm vinegar and once more rubbed wtfh | pala 
of blue vitriol t and the juice of Abmt precaio^ 
rta#. The mass is then to be divided into small 
pills ; these should then be pul into a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence of the weight of 10 
Sdnat is then to be enolofed in a mixture of asbea 
and salts and roasted. This rsfeoce of the weight of 
2 nUbkaa u then to be fused with 80 times its weight 
of lead • • • . This essence) is also termed 

ehapala. CL *^tlie gold*like alloy'* in Vol. i, 
pp. 74 7d, 


t ewrdsY etie. 
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Saws. fsrfs,p. 55 . 

Wbaa quicksilver hM lorn deprived of iu physi¬ 
cal properties (lustre, Buidity &o.) it is known as 
nash/apisb/a. Cf. Vol i, p. 74. 

Somadeva will now give a brief aecount of the 
apparadisest after having consulted numerous 
chemical laoiras. (Here follows the description, 
which has been reproduced verlaftm in R. R. S. Vtdr 
Vol. i, pp. 121 e( 9sg.) 

• • • a 

Urddbvapatana apparatus as deseribod by Nandio. 
Cf. Vol. i, pp. 124-125. 

Kosh/il apparatus as desoribed by Nandtn. Cf. 
Vol. i, p. 69. 


Chemistry ta Basaprakasa- 
sndhakara of Tasodhara* 

Saws, fsxh, p. 57. 

Preparation of karpurarasa (lit. eampbor 
mercury, •• e. calomel) : prscticaJly the same proce;^'- 
as given in Vol. i, pp. 250-51. 

[Note, Calomel is preecribed here only as an 
apbrcdbiac and a specific for leprosy but not as a 
remedy for syphilis.] 
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8<ims. tezt$^ pp 59-6 K 
(calamioe): the eiithor of R, R. S. hae 
•vidontly borrowed liii deecriplion of thit miacral 
froto the prefeot work. Cf. VoK \, p. 87. 

Extraction of xioc from calamine ; 

( The proceaa agrM almoit word for word 
with what ie given in R. R. S. The enence poee- 
eaaiog the lost re of lead runa oat of the crooi- 
ble.e) 

Sans. UxtSf pp. 61-62. 

SanrSib/iI or tuvarl (alum-earth) almoat identi¬ 
cal with R. R. S Cf. Vol. i, p, 91. 

• a • The et^ence extracted from the aluma 
(i e. oil of Titriol) ia to l« used for operations 
with metals and not as medicine. 

Sam. textSt pp. 62 65. 

[ Dtscriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of oowdung- 
cakes to be used as furl &c* Cf. ths tjpical roast- 
iog pit in Vol. ii p. 127.] 

• • • • 

Here ends Chapter X of Rasaprakasasudbakarm 
bj Yasodhara^ son of F^manabba. 

* la R. B. S. ws bars ‘*ths cswaet pomtmxBg the lostis of tia.* 

2 
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Smms. pp, 65»66. 

Ueiuftkria or procen for tba fabrication 
of gold : '*1 tball now apeak of some carioeities of 
metals, partly from my own experience end partly 
from the olsseice on the sabject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed witli 
the milky joice of SuphortU nerii/oli^ for 7 da^a 
together and then to be digested another 8 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con¬ 
verting 100 times its weight of base metal into 
gold.’^o Cf. ants, p. 2. 


OhjBmlatxy In BMaobintamani Of 
Madanantadewa^ 

S^w. UxtH, p. 68 . 

Svetabbasma : Cf.jisf^p. 16 and also Vol. i^ 
pp. 250 51. 

&VU. Uxt$, pp. 69*70. 

Two procesFcs for the falrication of gold 
much the same as already quoted from Yaeodbara. 

Process for the fabrication of silver 

Take 1 part of bcl!-metal, 2 parts of silver^ 4 
parts of steel (f) • • these to be fused with 

^ watat aad efwkdl are tsehaical Ums ; for the mesniog 
of Iw Vsi i, p 1S(X 
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tin nod bormx bj ibis prooect will be made silver 
which will pass current for commorckl purposes. 

Sams, p. 71. 

Extraction of zinc from calamine :— 

The process is much the same as ^ven above 
(p. 17). whith this difference that, whereas Yaso- 
dhara bits off the completion of reduction when the 
ffame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the fumaoe as goon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Ohemlstry in Basakalpa (Bndra- 
yamala Tantra.) 

Bowing to Siva, the lord of mercury, and also 
the feet of Chand'ikAi I write this Rasakalps, the 
depository of mercurial lore, 

CUAPTXa 1. 

Tests for killed mercury 

Killed mercury is that which is devoid of 
(metallic) lustre, not so ponderous, white,* des- » 

* Tb* sathor pferkxulj rtfen to the rBd, bUek, «biU sad 
svtD jsUow ash (calx) of marcary ; it la not olsar why he shoald 
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troj«r of mota]#, divested of flaiditj and non-vola¬ 
tile when stirred over a fire. 40 Cf. teats in 
Basamava in Vol, i, p. 74 ; as also in Raearatoakara, 
anfe, p. 9. 

Purified merenry aboald be preserved in the 
hollow of a tooth or gem or bamboo- 4£ 

CBAPTISR II. 

Gold, filver, copper, tin, lead and iron—theer 
are the 6 metala ; vartalohn, &a, (VoL i, p. IH) 
are simply alloys. 1 

Honest readers ( I Leseeih yon with folded 
arms to favour my book with yonr mercifni 
glance. 

The maharasas are 8 in number i e. g. mer¬ 
cury, cinnabar, saayaka, rasaka, &c .the 

rasas are mica, green vitriol and rajavarta, 

luu .sulphur, orpiment and realgar, ftc. 

are the tiparasas as regarded by barnrd teachers. 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds uf sulphur white* Uack, 
yellow and red. Cf. Vol. i, p, 90. 

• • • e 

keie iwtriet bimwlf to Uw white rmrietj only. Chloride oc 
sttJphide of mercnrj.wbefi bsaUd with a metaJ and beaUd, h//s 
(L a parte with ita cbloriDe or entphor to) the latter and in that 
aeore It ia a daatrojer of metals 
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The ttoiaibtrU (alami) urt of Tariou kindi; 
the kAalng (vitrioU) are of 3 kiodf,*»naineIj^ 
kfislM proper, piubpa kailsa and hlrakkjiMU* Cf. 
Vol. I, p, 91. 

Oairika ii stated to bo of 2 varieties,-—tbe one 
of i^Iden hue, the other red \ Kaiikuili//ia aod 
other rasas are also desciileJ by certain teachers; 
but these, however, are not referred lo here, as we 
are treading in the footsteps of sages of old.i 
&ne. texts 9 pp^ 7fi-78 

For the purification of mercury this pro o css 
is recommended by Svachchhandabbaimva and 
Oovinda. 

Chulika!avan^ (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 

with oows urine,.make a vidia for killing 

gold. Cf. Vol. i, p. 72. 

This process for killing [metab] was revealed 
by Siva and has lieen transmitted by mcoesrira 
ecboob of aibpte. 


* HlrSksAS U the oaiil« bj whiok vitriol Im Itaowo 

thruatrhoat lodis; Rojl^ cQppoMS that thU wAcd U dwired from 
the Penlao Anra irreeo. and Saas. k&*Ua. (Antiq. Hioda Med.) 
Ther* ia do neei^ity for lookiDir upon klrikaaa aaa hjbrid term, 
aeoing that it ocetim in ibo pr«eot work in which M^otooasdaa 
influooee U nowhere tmoeable. 

t EfidenUy CHarmka and Sonuta. who neotioo oob a few 
oommoDly oeeurriafr minetala. Fcdb Vol. S, pp. 3$ and 44. 
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Extraction of the eetenoe of oopper pjritee. Cf. 
Vo), pp. 70 and 84. 

Extraction of zinc from calnmioe 

The procem ic practicdly the mme aa pvea in 
R. B. S. Cf. Vo), pp. 87 88. 

I have performed the [ aforraaid ] experimeoU 
with my own baoda and have aeen them with my 
own eyea. They are not recorded from mere 
hearaay or from the diolation of a teacher. These 
are being promulgated for the benefit of mankind. 


Oliamiirtry In BMar^faUKslimi of 
VlBlmndevn* 

Sans, /ex/#, pp> 79-82. 

Give an account of the common raaaa and 
upararaa. Cf. Vol. i, p, 79. 


Ohemlatry in B aflanakaliatrainallkn 
of ISatnaiiaaimlia, phyaiolan 
to the King of Ualwa. 

There are several prescriptiona given in which 
mineral preparationa play a conspicuous part. We 
have quoted only two | in the firat, among other 
ingredienta opium oceura; in the second, the 
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Sf«clichhiKi»bh>ifmTiua»s, probably nmoMdaftor the 
oolebrated alcbomu^ we have the cf tin, iron 
and mercury* alon^ with other druf^f. 

Ohemlstry in Banaratnakan of 
Vityanatha. 

SaKt. Ujh, pp, 84*^ 8, 

Teel for MM mercury :— 

When the aubetanoe. being heated over a 6re of 
paddy hneka. doea not further decreaae b weight, 
it aiiDold be C0D«idered aa reduced to a calx. 

Purified mercury eliould be atored in the hollow 
of a tooth or boro or baniboo. 

Directiona for making factitious cinnabar (Ma« 
karmdhvajaX Cf. Vol. i, p. 132 (footnote). 


CliemlatxT In Dhatnratnamala* 

Id the beginning the aulbur after ralutation 
aaja : '^I ahall apeak of ailrer, gold, oopper, lead, 
tio and iron aa alan of oahunine, mica, pearls, 
coral, orpiment, realgar, the pyritea, mercury and 
diamond,-* in fact, the properties of all the metala 
and mioerala and the mode of their incioeralion.** 
Killing of ailver. Cf. Vol. i, p. 107. 
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Oliamlstry In BaMprndipa. 

Descriptioo for prepario^ mineral seiHe bjr die* 
tillatioD **Auikhadrararm8A or liquid for die* 
ioWtn^ concbtfLelle.^preeticmlly the PAite ee ^ven 
under ‘'mineral ecide^* in Vol. i. p. 186. Tlie laei 
line sajf : **Cowrie sbelle and metali dropped 
into the liquid are at once dtesolred.’* 

Preparation of calomel and treatment of "phiran- 
(ejpbibV) with iCa application. Cf. Vol. i» 

pw 252. 

OhaxnlBtry in Dhatakriya or Dba- 
tnmanjari (Bndrayamala tantra.) 

Sa9s» UxU^ pp^ 98 et 9eq. 

Tin, iron and copper are to be clatsed amon^ the 
fupertor meUle. 

In (general a metal being allojed with eilrer it 
improved in qoalitj. Saltvaja metal (ue. an alloy 
of tin and copper, ride below couplet 15) ia of 
middle quality. 12*14 

Sjooof ma of the different metale. 3^49 
SjDOoyma of zinr: J;Iaatva, Yasadayaka,# 
rupvabhritH (lit. brother to ailver), charm aka, 
kbarpara, raaaka, &e. 50-51 

* Taiada b Che Btise oomwooly given to tbe metal 

eitfaeted froo oaUmioe. Vid 0 Vol. i. p. 166 
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Pittmla b an alloy of copper and zioc, S8 

KAfnayaka is an alloy of tin and copper. 65 

Zinc being amalgamated with mercarr gives rise 
to raaaka. 6S 

[JV" B .—Raiaka and kharpara are tbe names gen* 
erally applird to tbe mineral calamine {x/ide Vol. 
p. 158), but here they stand for tbe metal laino) or 
its amalgam.] 

Lead being killed with the aid of gentle heat 
gives rise to mininm (red lead). 69 

Cop|)er in combination with the ‘'bnming water** 
gives rise to tuttba (green vitriol).--Thus manifold 
operations are performed with tbe aid of mauirat 
and apparatns : all these belong to tbe province of 
Chemistry. 7071 

Synonyms of barit5la(orpiment): Orpiment b a 
contamer of mercury and also a clipper of its 
wings.® 79 

Synonyms of realgar^ cinnabar, uiics. 61-69 

Synonyms of pearls, coral, tortoiie-sbeil, conch* 

® The salphids of anaeie on belaa robbed with mmory and 
gvetJj heated ooorerta tbe latter iteelf into tba aalpbida. Tbe 
Dfmry ia thtraby It/Wand JLxeJ deprived of ita voUtJtitj 
felipped of its wtogs—the Hiodo alcbenUt’s favoorite figore). 
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•bell, task of elephaotf* the (ail of Cbe peacock. 
90-108 

Localities for differeut metals. 113-121 
[The informatioD is very commonplace, j 
Localities for copper sfieciBrd : Nepal, KAma* 
nlpa (tbe eastern portion of Assam). Bio^la, t the 
coantry of the Mlechchhaf, Ruma and the country 
of the Fhiraof^as, &c« ]43>145 

Localities for zinc : Kamboja, Ruma, Baikh, ftc. 
140 

Metals in combination with mercury and fulpbor 
become fit for administration as medicine. 153 
• • • • 

Prooem of roasting a sabetance in a stout glass- 
vessel using goat-and-oow-doog'Cakee and husks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible • • • the process repeated with tbe 
addition of alkalies . . • • gold of a reddish 
yellow oolour will thus be generated. 11-17 

* All these bate been placed coder tbe category of (Vhv) 
inferior dbdta. Tboogb tbe term dhdto gmerallr mean* a 
natal, it is often applied to a miiierml ; here, hoverer, it corers 
a nocb vidar field. 

t Tbb is tbs aame gireo to Beafsl ia maaj Tkotraa. 
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A proocM for mtkiog fsotitioua doo^bar hy 
pooring mercuiy into its own weight of molten 
iolphar and thrn adding three-fourths its weight 
of orpimeot • t • • The mass to be rubbed in a 

mortar and subjected to sublimation. 23-30 

By using the au^menUd^ gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-86 

Pure gold is to l>e alloyed with one hundred times 
its weight of copjHfr and this [imitation] gold will 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-i)8 

CoiophoD : Here ends the Chapter on the ex¬ 
tolling of gold in Budra-jimala. 


• Cf. footnote, p S. 
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OhemlBtry In SiiTamataiitra 
or Svarnatantra. 

Tbe origin of the taotra is ex|.«liiiDed in ihe opea« 
iog lines. ParaJurAma haring given anay hia 
worldly |K)Mea#iona to Ka^japa is rendered debtitiite, 
and thus hat to invoke tbe aid of tbe Ood iSiva for 
hit very maintenance. 

Ava said ; Listen f I ehall now reveal to you 
tbe moat wonderfnl mytteriee of Svaraataatra, 1-10 

A kind of oil it exuded from tbe bniboua root of a 
plant; all around it wit bio a raditu of ten enbiit oily 
water it exnded and a venomout snake livra under it. 
If you want to test the properties of the ba]b» you 
abould tbmtt a needle into it, and tbe needle at onoe 
dittolvet. Haring procured tbit bulb, mb it witb 
mercury in a mortar and add tbe oil and subject tbe 
mixture to heat in a crucible. The meroory it at 
once killed and acquiree the property of converting 
one hundred thousand timet its own weight of the 
bate metal into gold.* 14 IS 

Pore orpiment it to be rubbed witb tbit oil for 
20 days, and the former it killed thereby and loses 
its volatility. Tbe 8 metals in the molten state 
being treated with this prepared orpiment acquire 
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tba power of tranemaUtion. When the above oil to 
thrown into molten copper, it it turned into gold of 
beautiful Iuttre« Tin and bell-metal timilarlj' treated 
are turned into silver, and copper, iron* braaa and 
silver into gold. 19-24- 

5aj&khadravaka {aqtta rtgia, tee anU p. 24) it 

spoken of as an universal solvent. 

This solvent with tnercurjr is to be placed in a 
glazed crucible and snbjeofed to heat f the mei^ 
curj, thus JH/M, can convert the 8 metals into gold. 
By partaking of this mercury one becomes immortal ; 
even his nrioe and faeces can convert copper into 
gold.^ MO 











Knowledge of 6eni$. 

A few words on maj not bo considered 

beyond the scope of the present work especially 
as the subject bas alresdy drawn the attention 
of some European scholars.* We shall, however^ 
limit ourselves, as ifar as possible, purely to the 
physical and chemical properties of the preciofxs 
stones. 

It bas already been seen that among the 61 
branches of arts and sdenoes recognised io the 
ancient ’Kimasutra’ of Vatsy&yana occur the fol¬ 
lowing :—(a) the testing [of the gennineness or 
otherwise] of gold and the gems ; (d) knowledge 
of the colonring of gems, as also of mines and 
<|uarrie9.t Varihamihira (d. 587 A. D.) in his 
*'Vnliat Sanhita’' also conveys mnoh nseful infor¬ 
mation 00 this subject, bat as he in hie turn refers 

s Garbs in bU ^^lodiKbeo AfiDsrmlieii" (Ltipsig. 1882) gtres 
ths teit and tbs traasUtion of Cb. xiit of Xirahari's ^RSjaai* 
gbanfo** i tbu work, howsrer, it ootnpanltrely modtro. Mosb 
nssfo) lofonnatioo oo ths tabjsct with bibliographical rvfsrso- 
<M will bs foQod ID Profswor VogMa Chaadra Riy'a Usatiss io 
Bsngali cotitlsd ‘‘RatoaparlkibA*' 
f Fids VoL i, p. 181. 
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to experts who preceded him.e it mmy safelj be 
ooncladed thxt looj^ before this time it received 
sdequate attention. 

The Oarudapuraaa ander the heading of 
Ratnapartbsba (examination of the gems) de¬ 
votes several chapters to a detailed and fairly 
exhanstive desoription of the gems. This Paraaa 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in shorty it may be 
]ooke<l upon aa a sort of muUmm im parvo» 

From time immemorial the gems have been 
valutx] in India not only for purely decorative and 
ornamental purposes, but also as agents for warding 
off perils and the malignant influences of the 
planets and for securing luck and longevity* 
Hence it ia that particular attention is paid to the 
testing of gems, as their virtne increases in pro¬ 
portion as they are faultless and flawless. 

The typical characters which were most relied 
iip>n for differentiating one species of a gem from 
another were (1) the relative weight* (2) bardni^s, 
(4) lustre, transparency and colour, (t) fusibility^ 
«s|)ecially when heated in combination with the 
alWattes. It will be not ice J that even the lapidaries 
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and the mineralogiits of the preseot day have to 
depend largely upon these properties in the olassi- 
ficatioD of the We »hall novr proceed 

to say a few words aoJer each of the above charac¬ 
ters following in the main the authority of Oaruda- 
puraaa, 

1. Rxlatitb stbight. We have purposely used 
there terms as oontradisfiDguiehed from ''specific 
gravity*': as the latter connotes j^eculiar associa* 
lions. The principle of Arcbemedrs being evi- 
Jently unknown among the Hindust the mrasure- 
nieot of volume eonld only be roughly approximate. 
To cite some illostrations. A stone may be of the 
same species as, and equal in volnme to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A rnby ocoupjing the 
volume of a gunja ( ahruM precalorint ) may be 
eqnal in weight to 10. 7 and 3 gnfijas respectively. 
A mby of the volume of a rngalakola ( a kind of 
jojobe) shonkl weigh 13« 8 and 7 gunjas res¬ 
pectively. Again, a ruby of the volume of an 
imalakl ( pkythntkuB emtUco) should weigh SO. SO 

• gwmwir w gwwT^irrxr gw; I 


Oamda, 



HINDU CHBMlSTRr 


U 

•0(1 16 miilia* respectivelj.* In Mcb esse the gem 
which IS of greeter weight is soperior io qoslitj sad 
the vslae thereof it enhsnced io proporlioo.t 

In Che esse of precious metslt. howerer, sdolters- 
tioD wee detected hy so ingenioos Jesice, which 
msy be regarded ss s near approach to the prioct- 
ple of Arcbemedet, Sappote it it inteodod to 
Uet the purity of a specimeo of gold. All that 
one has to do is to draw a wire of tbit gold and 
another of the staodard gold through the self-tame 
orifice [of corundam]. At these wires are of equal 

* Ws gi?s below the staadsid weitl>ts as eanvat at lbs 
time of Varihaiaibiim. 

8 White moetarde ... • | tasdaU (a graia of paddy) 

4 TasdoUs ... 1 goDja (ahnu pr$cmtonus) 

5 Gunjas ... ■■ 1 Md>hi 

10 MUhde ••• * T Kafsha or eaTarna or tolaka 

4 Karsbae ... « 1 paU 

Tha elandard of wsight has alwaye rsried in diffmat thaii 
in differrat parte of lodi^ 10 guojae weigh aboat 10 graina. 
The eeede ofteo rary in eix#. 

+ Oamda lays epteial streae on Ibr high fpoesfic gravity (*4^) 
of a gtnoine mby. wwei fawrfhfWW. “K**® neflaf qwdTi:i 
W*hiU high epeciSo gravity i« iodioatirt of the rxcelleoce of the 
gras io geeml. io the caee of diamoed it ie juit the revafse. 

«*T»nrt • •• wn i 

It M not oij to aaeonat for tliii qaalifjia^ etotufv Moing that 
diaznood has a sp. gr* of 3*5o 
3 




34 


HIKDU CHEMISTRY 


diAineCenr. equal leogtha will have e<|ual weights, 
providrHl the sample is pure.* 

2. HaRDXasa. There are many stones which in 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its differeuce 
io softness (low degree of hardneseX and low 
specido gravity : again in case of suspioion the 
gem is to be rubbed on a whetstone ; if it simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a raby).t Diamond and corundum alone 
will sernteb ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
oat's^^ye, rock-crystal and glass ; hence they are to 
Iw tested by calling iu tbe aid of learned experts. 
All the gems occurring in this world as also the 
metals will be t^ratehed by a diamond, but the 
latter will not bo similarly affected by the former. 
.A diamond alone will screlch a diamond.^ 

* QwNae i 

WTsit: mnnfl uwwer i inkrai fcL 

f This is Uus ID a qualified Muse ooljr. After ths diaoiuad 
coraadam is the hardest of all kooifo mioerali. 

I The mbjr and the eapphire are only Tarietiet of coniodam. 
Varaha cItAses camndom as a spociee of niby. the forroer heinx 
dotted over with hUck aod whits patches and feeble la lost re [• #• 
the Doa*lraospaieat or ooerit kind). It is scarcely necettary to 
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To tba aboro IcoU R^jAaighan/a mJdi aootlier, 
tiamtly, when a diamond is 8(niok with an iron 
hammer, it is not broken to pieces* 

poiot out that th« rcrj word **ooniDdum'' U derirod frjin the 
Hindi fsrM/. s cormpt form of th« Saiukrit kutuvimia. The 
KaUmMt *‘corandam .will eeniteh nibjr and Mppbira** u ooi 
eUietJy Aoearate. There are doareeiof hardoMi aroonf the differ- 
«ai rarietiei of ooruodam. the blue sapphire eUndias Hnt in 
thb rspecL 

We ffiTS here the oriaiaal texts of which we bare itireo 
abort almost a literal traaslatioa • 

MMji fawifiiftiT* m% T 

(aaist i 

If! cfcaia ^ gwfd • 

m ia: aimfirgi faviira: i" 

•fp* IT ST Ugwiida twfw^ i 

a aad wfs aarihapfladt: i*’ 

* The readiag of the text U rerj corrupt. Oerbe ^rcs as 
OUBJ as 12 rariaoU {that adopted bj bim seems to be on the 
whole reliahle as alK> bis readtriog : **Wsaa er mit aadem 
steioen odsr sisemea Hammera fcechU^psa oicht smspriaot ** 
Oo aooooot of its brittleacM a dUmoad will readiJ/ be thirared 
into •pliDtsre aader the blow of a bsnoier. The followioi; 
extract from Bauer and Speoom's '*Pra(ioQS stoaes" ( pp. 1S9- 
190 ) maj prore of interest.— 

**11)# hardnom of diamood has often been ooDfoscd with 
its fraagibility or brittlswess. It has been tappomd^ espacUIty 
io EBoient and mediasral tioies that baamm and aaril 
may be abatteted bot act the diamood which lias between. 
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3 . Lrmii, tsaicspaaxxct, coloce mod oilier 
optical properties. OiffereDce io lustre (iHvRe) 
is ofteo legsrdtd as a dia{ 2 Qoetic featire of the 
gems. According to Varliha gems of superior cjuali- 
tics should possess coci (tit. WBxj) lustre, be limpid 
End emit rich rajs. Classification aooordiitg to 
colour is often enjoined. For initaoec, a diamond 
maj be perfeoUj colourless, or it may be yellow, 

ThU atsUmeot wis made by Plioy, tbs osturalt^t 

o( sncicot lisya, «bo was kiUrd io 70 A.D. at tbe find 
bUtoiM cfoptioo of VesurioM. Us proeesded to say 
fortbtr that lbs fraaiscotation of a diamond may ba rlfrctrd 
by •abjectiog it to a pirlimioary imiotnioo in tls vaitn blood 
of a but that stsd under tb«M clrroastaocss tbs hammer 
aod aoril will also bs broken | According to Albwtos Magnus 
(1305-lSSO) tbs blood is more tflicaciotts if tJie goat has 
preciously drunk wins or aatso parsely. 

**5n<!h bsiog tl>s viiws then btid respecliog the onbreaJcabfe 
and indestrustibls character of tbs diamond, it is easy to 
uademtand why tbs (treek word admmaM, stgnifyiog uncon* 
qasrabte. should havs been applied to this stone, although its 
application to tits diamond is slogulaely tnapropciafs aod 
inacearats when its estrrms fran gitililj is considered. Many 
a doobtfol stoos has been subniitted to tbs test of tbs hammer, 
with tbs belisf that tbs blow would bs resisted only if tbs stooe 
vers a gsnuins diamond. Probably many beautiful siooas 
bars been sacrificed to this old belief. As a mstter of fact, 
diamond is easily fractured, a eery modeimts blow from a 
bammsr sufBciog for tbe purpose ; tta perfect cUarags places 
it among tbs most brittle of minerals.^ 
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blacky rod or oopper-tiofed/ Stonot tvhtcb are 
tnuialuoenty ofiaqac and of doll coloor are inferior 
in fpiality. In the oa^e of dtaniond special atre^f ia 
laid on ita dirplayin^ the coloan of the rainbotr 
[due to its hiijh dtepersive powerj. Some 
have only one thade of colonr otben again 

two ( fir )f 

The changes in colour which the ruby and the 
eapphire iinder^ro under the inftueuoe of beat had 
evidently been carefully observed. Tbta teat is to 
be applied with extreme caution as in ease the pro* 

V1| f€li (V*ialia)winiW (Damda). 

Yallov diamoods are auknown in India at tha prrarat day at 
any rata. Media can rlaim for iCa own all tJia boaly ooloorrd 
fltoaaa of blQa» grean and red* not boverer, yrllow diamonJi, 
which com# mainly from South Africa.** (Baotr and Sprom). 
Cryatal# of black diamond tbontd not ba coofoandcd with tha 
hlaek carbonado. 

f probably rafare Co dichroiasi. Aa baa alivady bcsB poiatcd 
out the red ruby and tha Una oippbtre are only variatMt of 
eorondam, which of Can oxoria w#|l-daraiopcd eryataU WIoniT' 
ing to tha rhombohodraJ diriaion of tha has agonal ayatatn. 
**Th 0 dichrtdam of Ui# niby affurds a meana wharchy it may ba 
dUtinguulj«d with certainly froin other red ^tonaa, aaeb aa 
■pin#l and tha dirTcrenC variaiiaa of gamat, which cryatalliaa 
in iba cubic «yatc*to, and thna being aingly refracting can ahow 
no diebrniam.** (Raaar and Spancar). **Tba dichroinn of the 
aapphirea of Siam i# apacially w#U marked.* 
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per degree of tempentore U exceeded* the 

stone mar be materiolljr injured.* 

4. Fcsibility (Lif^rir action). It rras well- 
knowD that all the gems ^itb the exception of 
diamond irould undergo iKjuefoction frhen strongly 
heated trith a mixture of the two alkaline car¬ 
bonates [now familiar in the Laboratory os the 
*7u»icn mixtnre*']. The liqoid principle of gems 
VKm iff! was a favourite remedy with the 
Hindu latro-Cheroisfs (Cf, Vcl, i, p l(^). As 
most of the preaous stones belong to the 
corundum and the spinel grcup, they easily yield 
to treatment with sodium and potassium cotbo- 
nates. In the cose of the pearls it is recommended 
that they should be enclosed inskle lemons and 
placed in a moss of paddy grains [for the soke 
of the warmth]. 

• OTS^t wwWd qvstahiikisii: (?; i 
wStn fitawfn i 

mnfc m qflwre ifwmnfssv) i 
inri^s: wofwefq wnn i 
^ra««iai(k)MUai^ ffes: i 

tDcnore sr^: wrefeqwwi i GaruA. 

Cf. ‘"Tht rrd raby. st s hish teopentarf. i* eoloarlsM t on 
eeoliDK it tirBi becoDe< fcrteoi after which it sradnally Mnunes 
itBorioica] 6 m red colcrar.* (Bsotr sod Speocer). ••The Um 
colour of the np phirr duwppeors on liAb‘ng.**^/>»d. 


Vv 
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OeXKKAL AKD COKCLUDIKO IIMABK8. 

Tho orj^tellme charoctcr of tbn ninenU in refer¬ 
red in ID one or tiro plmcen. All tbe old writern Bf^ree 
in describiog the diimood bs bBviog 0 BOglen. S feoes 
Bod 12 edge*.* Tbo ooiahedrml form of tbe orje- 
IbI ii oomnion in the diemond occurring iu the 
neighbourhood of PennB in Bnnde) KhanJ. ILi- 
jeoighen^n further adde that the ntooe in often 
endowed with ntimerons faces and edges.t Accord¬ 
ing to RasaratnasamuolicbsyB the 'female diamond 
in flattenc<l and rounded whilst the neuter is 
rounded and obtuse-augled X Vaikhiota is abo 

• wT«a: mVifW VT^»a vr^fe i CeiW*. 
f **Id movt cube* of dimmond. bowerer, each edge in rrplaoed 

bj two facMi.the twratj^fonr face* thof derived wotild« if 

prodooed or eDiarged"' sufficiently, jrive rite to the form known as 
tbe foiir>faCvd rabe, or tetrskw-hexahedrofi. (Bauer aod SpeocsO- 
I Tbereodrring of the deecription of diauiood in IS.}L8.(tWe 
Vot. p. 100) it bated upon a mitTeadiog. Tlie correct rradiog if 
that adopted br tbe Poona edition, oainelyt WBIW Blt l W i f anW 
dumoad haa 8 facn and <i an^lce.'* Tb# aatbor evidently 
tuet BfW and waw in the •aneiente ; there cannot be any coc^ 
furion bora, aadittinct mentbn it mad* of tbe C angle*. At a niU 
WW and are nted tynonymonaly. Thna in Varlha fit 
it dotCTibad at ; tbe coomentator Bbaf/otpala exptainf it 

aajaffwfwili* a etfiafwwa : I ''Rounded** (a^w) : Of. fUoer 
and Spencer. **Tbe fare* 4if diamond cryft^ differ from 
tbofe of mott other cry»tallitrd mineralt. In that they are at a 
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(prob#bl/ m miDenJ of tho iipincl f^roop. vide Vot. i, 
p. 83) doscribod m 8 fmoes and 6 aoisflea. 

It ii sometimes asserted that the phosphores¬ 
cence of diamond was finit oUservc«l in 1663 A« D. 
hy the celebrated Robert Boyle. Bhoja (lltb cen¬ 
tury A.D.), howerer^ mentions this property.• 
Faults in precious stones due to isolated {grains of 
minute gravels etc., erol>edd«d in the mass [now 
teobnically called '^enclosures''], are also referred 
lo.t 

It may be noted bare that what is generally 
known as the Indian or Tavernier's role for de- 
terminiug tbe value of diamoud can be traced back 
to a remote date. Aikranlti ipeaks of it as the 
*'ni)e of sqoares/'t ^hile Varahs^ himself a great 

niW. mu^h curvfd and rooodtd iastesd of beins psrfsctiy pUiK» 
as is nsoally tbs CAM*.’* p. 119. (f^rsflwra) 

in the rijnUilographtc termuiologj abottld h« rendered ae ''with 
eamem truncated oflf/* 

* aansit w ( phoephorocee in the dark). 

. • • • 

t wijai pvina: i 

ffifi a ni'ier: i Bardba. 

Here ggrna:* aod douBt refer of the minute 

pehbJee ( grarele } eocloied in the hud/ of the etonca. 

t vwf Wfi ». '• '•! • dunwod weighing 

1 rati be voith J, oo. of tbo vtigbt of 4 ratit trill b. vortU 
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mftUiaiBfttieiia, Rivet practically tho nme rule, 
Ihoaeh tomcTvbat on an elaborate acale.e 

It wonld b« unfair to compare the protfrert made 
by the Hindu* in ihU branch of knowled^re in the 
tilh ceuiurv A.D. and perhapa earlier with that of 
the present day. Reference to the crystalline forms 
of diamond can be found in the mitings of Keppicr, 
Steno and Robert Boyle in the seventeenth centnrj. 
Scientific crystallography orieinated with Rome 
de I'lslo and the abbe Ilaiiy at the end of the 
eighteenth century. The vanoui pbysicuJ and 
chemical properties of the minerals culled here be- 
apeak considerable |Kiwere of keen obtervmtion.t 

i. e. if a dumoad wri(hlag SO Uaifulu (p. 33 as/#) be 
wmih S Iscs one wrightog 6 taa^alss will b« wortli 

only (6* X 4« 1UO)th psrt of S Uc« or S.OiX). 

t CoQoeniiog lUtospsrlkjki e/. al*) **Lc« LspidsirM loditas 
by M. Finot in th«**BibHothsqno dsl* EcoU drt Hsot#« Etodsa** 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 

In (be first Volume of our Htstorf tlie delaiieJ 
deecription of prepenn^ ceastic elknli from the 
Rshca of pitnts h%f been quoted at length from the 
Siumta and we referred to it ^'as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age/*e M. 
Berthelot has no less been struck with the origina¬ 
lity of this process; indeed, be goes so far as to 
suggest that thn portion iu the Suimta is evu 
dently modem and in fact a later addition derivi<d 
from contact with Ihe Enropean chemists.f 

The process of rendering mild alkali caustic by 
the addition of lime is to be found %lgo in Chakra* 
pAni (c. Itl50 A. U.) and Vaghhafa, who must have 
preceded the former by several centuries, and it is 
well known tlmt l>otfa these authors are deeply 
indebted to the Snsruta. There is not thus the 
remotest cltanco of inspiration from the European 
chemists. 


e yidi Vol. i. lotra c. 
t Joanutl dr* Jsn. 1908. p 42. 
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We Imve eTiJence from qaite an unexpected and 
iodependeui eonree that the eautenxAtioD of bad 
wDonds by muati* of cauilto alkali «ra« an ettablithed 
custom in ancient India. Tboe ire read in 
Queftiooa of kin^ Milinda'* 

*"And ifheii the inflammation had gone down, 
and the wound bad become sweet, iuppof^ he were 
then to ent into it with a lancet, and burn it with 
oaostic. And when he had cauterized it, euppoae 
he were to pn sicribe an alkaline waah • • • • 

Now tell ino, O king f would it le ont of cruelty 
tliat the surgeon* . . • « thua cut with the 

lancet and cauirrized with the stick of catxtlic/*a 

• “Sarmi Book* of the Ktat/' V<4. XXXV, p. m. 

AlUuMigh Milioda ban been ideoUfied with the Bartruii 
itrvek Idog Maoaoder (c. 140— 110 B. C«)» >t not to ha 
aappoaad that aoy Orttk iDflotace eati b« traerd in it. In 
thia •tiiical romanor, kiog Milinda and the Daddhitt Bhikihu 
Nii'.'aaaiia har# pot forward fimply **aa men of atiav* 
to i)tioU Rhja Darid*. Tha work in reality eoarej* the 
tcaekiogvof the older Baddhiate (llfnayinbte) with Ui# back- 
groand of Sdaekbra and Vrdinta metaphyairv. 
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The Tautristtf tbe Rosier aolans and 
the flfiekere after truth. 

Tb« East Lm Dot bc«n East and the 

Wett, Weft. Modern Europe U materialUtic, but 
■be haf not difdaioed in the past to ‘‘plunge in 
thought/’ Tbif raminda oa of the truth of the 
poet's words: ‘*oue touch of nature makes the 
whole world kin/' Anoient Groeee had her nrphic 
mjsteries. They were developed into a leligiou!! 
'and ethical syitem by Pythagoras. In the sohooltt 
of Alexandria the neo*Pythagoreans and the neo* 
PiatoDifts further added to it the Vedantie doctrine 
of a world-soul. 

**With the diwolntioo of the aeo-Plstoiiie ecbool id the 
eixth century. Greek phlloeophy diMppe«rf, it U tmta u 
diftjDet pbeaoraroon froiD the theatre of hUtorji but it coo- 
tiuDce to exiet id comhinatioa iritb foreif n rictnente io the 
service t>f a oew form of cultore in the Science of the Middle 
Agcf and of modem timre.* (Zeller). 

Says Waite :— 

*The trodilioDi of (be oew-PUtooio pbiloiopfay. with iu eU- 
borate tbeorgieol ejttrm. wrre to tome eiteat perpeloatetl 
tbixmgh the whole period of the Middle for besidee 

the orthodox theology of the emit Latin Church and amidel 
the clamour of tcholestie philoeophr. we find tiie eMrst thco- 
eophy of the mogieua. the Kabbeliat. and the alchemieo] 
adept borrowing, diirctly or indincUj. frocn this proUho 
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foooUin of oxoltfd Tfa« tfoeoi of ita SdUqooco 

*19 dboormbU io Aofcuatino* m AlWrioa Ma^oiu, fa 6f. 
Tbottoo, th# aopel of tho schooli, oad in oth#r ibioiofC lifhU 
of wcaUrn Chmt^o^om, wbilo tlio tntfUphjftlnl priariptoi of 
johaoMs Sootoa Erigtna. orco to etrif mt ibo eloM of llit 
bintii oootoij, w«ro an actool rcriTal of tbb pbiloaopbj.*^ 

Hiftorj ropoato lUelf. Id Idc!!* (ho Yoga doo> 
trioeo of Patafijoli paved the way for the origio 
of Tantrio niyeticiam aod it aMOciated iuelf with 
magic and alchemy. Some twelve centuriea later, 
this phase in the stage of human progress found 
exponents in the soil of Europe* As Waite 
•ays : — 

^Ib an ago of progress, of doabt, sih! of great inttUectiu! 
Bctifitj, it U ainguUr to remark the almost iorariabW pre* 
valance nf luysticuun tn one or other of its manifold pbaM», 
and tbs closa of tbs tiaUentb century btbetd tpreading over 
tbs wbols of Germany and pamiog thsnos into Denmark, 
Kmaos. England and Italy, a migbfy kHooI of myftidsm ia 
Uis great nnltituds of magicians, akbamista. Ac., vbo 
diraotly or indirsctly v«s foUowan of ths mownsd l^um- 
c«!ana.**t 


a**Huiory of tba Koalciociaas^** p. 57* Rsgarding tba aiei 
of tho Cabaliitj tee alao Leeky*s ‘'RaitonalUm io Europs/' 
Yol.i,p. 42. sd., 1900. 

t 80 s Kopp*a ^Di# Aicbtmio in sit, u. otou Zalt,*^ il, 
pp. 1—14H. on tbs '‘Bskaoatschaft mil GobeimniiMn dtv 
Magic. Theoiophi% Akberois o. A." 
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Even tbe lower straU of society id Etiglaod 
did not escape the coDta^'oo. Sir WillUm Temple 
observes : **I have had sereral servants far ^nc 
ID divinity, otbers in poetry, have known in the 
families of some friends, a keeper deep in the 
Rosicracian mysteries.^' 

There are those who sneer at the attempts of 
the alohemists to convert the baser metals into 
sold and nre at the paios to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men—vulgar 
charlatans—who have pursned the or/ merely from 
worldly considerations. Tlio bij^b priests of al- 
cbemy» however have in every ajre and clime Iteen 
honest seekers after truth. Had there been no 
desire implanted in the human breant to pry into 
the bidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are wo destined to ? What is this 
snbstance ma«le up of, and what are its ultimate 
constituents, and what will its oombination with 
this or that lead to y These are queries, the solution 
of which or rather the very attempts to solve 
which mark the birth of philosophy. Patafijali 
and Nagarjunm in India and Faracelsns in Europe 
stand forth as the prominent repreeen tali vet of 
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this tpirit of inquiry. They hsve been dnuuners^ 
myitioi and naturalisU all combiiieil in oue. Such 
genioMS have altrays chafed at the rostraiots and 
liiDitatione iropoeed on frail man and lienee their 
fervid yearnings to peep into regions b^iyond the 
ken of cur gross tenses. As Emerson puU it 

*Ths pririlrge of Ibis thm is so sccom to tbo Merits 
sod stnsetors of nature, by Kont higher method tbso by 
sipsritDct. Id oommoo psrisoco, vbst ons msa it Mid to 
lisni by szperisoes. a man of eitrsordiosry Mjrsrity is said, 
witbout txptrisDes. to diWoc*** 

Plolinus heaved a tigh at the soul with its inhoite 
possibilities beiog caged in a frail and conoptible 
body. 'J*be pursuit of alchemy by Uis esoterio 
Tttntrist is easily explained. To him it was only a 
means to an end. (mercury) is alone that can 
make tlie body undecaying and immortal.**t We find 
echoes of the same sentiment in the authoritative 
literature of the Rosienieiaus, 

Says Waite 

**Ainofis the eooeoarM of inqtiirsn. and tbe ebusour of 
oapposad aod protended deseovarfts« tbsfs roM gradoally 
Into dto orr e d prooiiDeooe an advanotd seboo] of iUmaiiiati, 


^Sfrfdsobofg I or. tbo mystk.'* 
t Fids '^History of Iliada Chemistry/* VoL L InUa. 
laxrti and scr^xevL 
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wbOt emplojipi* tli« t^rmioologj of tmr^ fkilot^pkorum. 
Qodrr tbf pivUneo of akbemicfti ponniU oppmr to hAfo 
cooottlfd • mora tjcoltod oim. • • • Tb# ftojirat io 
directed bjr tbeee writers from the pursuit of muteriel gtild to 
tho disoorrry of iooorroptibU aod porelj spiritiu) tieswarre* 
. . Pbjsicil tranemuUUoo, tbo oiie and auprnnt rod eC 

the practiea) alobmiit, noka ioto conplct# iiuitcoificaooe; 
nareitbetfaa, it ia parfonscd by tho adept and ia a laodmark 
m hia aublima pio^raaa.** L c« p. S2. 

Tho aage and seer of Hoenbeim had his imst- 
lin^. Should he pureae koowledj^e for its own 
sake or for what it biiageth ? His evil getiius Ik^s 
out the bait thus 

**Kaow oot for kaowiog’a sakr 
But to baoomt a star to mao for trar; 

Koow far tha gaio it gets, tba praiaa it briogi« 

Tbs wooder it iaaptrea, tba tora it breads.^* 

The spiritual at last triumphs over the base in 
man. Parmoelsnt has bis levelalioD, aod be bursts 
forth 

**TrDtb ia witbin ourarlrea : it takea do riaa 
From outward tbioga, wbata'ar you may ba)iaaa» 

Tb«re U an inxnoAt caDtra in os all 
Wbara trutb abidea in fulloaia t aod aivraod 
Wall opOQ walk tba grtwa ileab bama it Id, 

Tha parfaet elaar ptroapt}oa--wbtch la tmtb/'a 


* Browmag'a **ParaoalBsa.' 
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In tbe above deUocation the poet bae done no 
more than bare jtutice to the inward loDfpnf^a of 
MO ideal alchemist, who is only an honest seeker 
after truth. Tbe spiritual and ihougbt^world has 
always transgressed all barriers of time and space. 
Kaoada, Patanjali and Nagarjuna of India and 
Henclitus, Empedocles and Plato and the itat— 
they all form a holy fraternity ; aye, these prophets 
and oracles of tbe intellect telong to a ^'lofty and 
sequestered class/’ 'Uhe high*priesth<»od of the prin¬ 
ciples of thought from age to age. When at long 
iDterrals we tarn over their abstruse pages, wonder^ 
fill seems, tbe calm and graiid air of these few, these 
great spiritual lords, who have walked in tbe 
world,—these of the oh] religion,—dwelling in a 
worship which makes the satirtiiies of Christianity 
l«>ok parvmiUM and popular ; for *perviuuion is in 
sonl, but necessity is in intelleci/ 


• Enitraoo ; on "'IntelUct** 
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‘Tha metals and their loss in weight 


after oaloalatlon. 


Very vapue ideas prevailed amoug tiie Hindu 
pbilosoplier* on tbe eonsuiutiaos of a metal and iU 
late after oaJoiuation. We are reminded of the 
diversity of opini(»n in Europe before the time of La* 
voitter. A metal like every material eubstance was 
euppoeed to be formed of one or more of the five, 
bhfitas ; in fact the earthy or saline element was 
taken to be predominant in it.e and hence it lent iUelf 
so readily to oalciuatioo, t It should be noted here 
that by ‘‘bhuta^* erav understood not so much an 
element in the modern connotation of the term as 
certain qualities of individusl sobitances. Even 
mercury was regarded as oomposed of the five 
bhfitas. X AVhen a metal was submitted to calcina¬ 
tion some of iU component bbOuu escaped^ leaving 
the earthy or saline portion behind | hence the aafa 
(calx) most weigh Ires than the original metal itself 


• mrttn fwwHsfwqsimrfwwTsssiiTWTsr. i Ch. l^i. 2 
Afkin in Cb. XLVt (Stlun) <16 •€ Um mtimU ia- 
dodsd smoQg the saline iogrsdieots. 

t Cf. **For some maioUia ibst gold ii solid light, or^ at 
least that ths ebief iogndisfit u light, which Is midarsd solid 
by miiture with soms partielos uf earth. IV ert U aierv eorfh 
ii might 6e caUintd by fin strot$gtg aryW.—Vol. 1. P. 9. 

t t. I ifit i 
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Thtre cf» hotrever, do direct refcreoce to bt met with 
Buywbere u regardt tbc quautiUlivc asptct of the 
quettioD so clcarlj eslBblisbcd by Lavoisier. 

Tbc proportion of Iom wbtcb a metal uDdergot-j* 
on ignitioD was made tbc basis for determining its 
purity and we find in the law*books an arbitrmrj 
scale fixed. Thus aooording to Yajfiavalkya, **gn)d is 
ouaffected by lire, wbile one bnadred parts by 
weight of silver, tin and oopper lose (lit. Dodergo 
decay to the extent of) two, eight and fifteen parts 
respectively.* This is to be taken as referring not to 
tbe roasting (killing) of a metal but simply as 
allowance made to goldsmiths and other artiwu for 
loss iiiGtirred in tbe shape of drow &c. when it is 
melted in a crucible. 

That copi^er, bad, tin and other base metals 
( itwwTSa: ) when repeatedly calcined are completely 
reduced to tbetr calces was well known as will be 
seen Ibrougbont the body of tbe texts. Tbe passage 
from Rasendra chud(ima7»i (p. 14) deiwrves some 
notice* Lead of tbe weight of 30 polos b to be 
calcined till its weight is reduced to a Marsha (« } 
pola). Even if it be calcined now one thouaod 
times, it will not nndergo further reduction in weight. 
Our author evidently bad hb experience of lead 
derived from argentiferous galesa, wbiob would leave 

• Wl ftwf vat wg i 

w mw' ewawrifw i 






HINDU CHEMISTRV 




a reaidae in the wbape of a **baieon’* of filver after 
the lead had been eapellifd off. • 

* Similar oonfosbo prrrailed io Borop# op till ih^ aod of 
tim 17th oMitary. Tbo fotlowioa rtinct from Robert Bojrle'o 
**CuDc<erotn( the Uosoocaaifoliim of Eipoimcnie** will oia^e 
the point elear. 

^Harinic. apon oocatioo, had the eorioeitj oot loaa aioto 
to rUit «orae miom of toad and other meuli. I find that there 
ie a irrmt diffrreaee, and di^oemible eren to the eye, betwixt 
the eereml eret ; for iniUoee. of lead, eotne of whieb I oen 
•how yoo iO like eieel, and eo oalike eommoo lead*ore ; that the 
workmen ap>in that aoeoaot are pleaaed to call it ftteel-o««. 
which beinff of more difficnlt foiioo than ordiaary, they are 
wool to mix it with other ore. which they call firm^oce, to fae>< 
Htaie the mcIUoa of it« And I lilcewiee took oodee of aa ore, 
which for ita aptnew to rttrify, anil aerre the potter* to ^fkxe 
their earthen rcmaK the mtoet* call petten»-ore, and etll it 
(at lamt where I aaw it dig^ted ap) dearer than other ore, from 
which it tlifTer* both rUibly enough, and a* the workmen a^rm 
in direte other (and thoit lew obvioof) qoaliliM ; and yet alt 
thoM OTM, after fnsion. do paa« iodiecrimtoately noder the 
name and noUoo of lead, lo which therefore it it no woi>dcr, 
that wrerer ioqairiee 6nd a irreal deal of disparity. I lemeinK^r 
I did not lonir eioce eanee eome Irad-oce to be tried, which 
beinic the moit promiaing that erer I raw, made me euppoae 
it might contain locne ooDcidermhU quantity of tiWer : hut 
thoagh it prored •i rich in lead, ae to yield after the rate of 
teeenty poood to the hoodred, yet one of the moet expert 
artiete io Earope ooold oot axtract one grain of eilver oat of 
it; w h erw tf the lead of eery many niiiiee, being ekilfnlly ei- 
amford, will laaie behind it, npon the teet, a proportion of pure 
atlrer. Aod though thi« quantity of atlrer be not coneidcrable 
enoagh to make •uch minae aa yield it paaa for eilrer minea 
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Antimony. 

Although there is no direct rtco^ition of anti- 
moDjr as a distinct metal, some sort of allusion to it 
as a variety of lead is not nrantin^. The reason 
why antimony was often confounded with lead is 
that at first siffht stibnite may be mistaken for 
^ena. The mineral saiivintfijana or nfliiiijana was 
thus indifcriminately applicil botli to the sulphides 
of antimony and of lead ( cf. vol. 1., pp. 9i* *95 ). 
That DilitujsDA contained a netr metal was often 
inspected though its nstiire was not properly under¬ 
stood. Thus in Rascndra-chuditrnaai we have 
jana, mined with tikshaa (cast iron), and heated 
several times yields a superior kind of lead whic h 
b readily fusible aud is of mild black colonr. * 


for, as W9 aie wool to call tbcm raincs’rojrml) bccanss the silrtr 
will Bot qait tho cost of eitractioa it ; yti tiicb mioci thooirh 
they pSM but for lead tainea with tbs cotuJiet. may appear to 
he milt mine* to the oaturalUt, who may meet with dirtta ea* 
porineuta. wherein the tittle eifrer that ie in them, may make 
their lead operate differently from that of tbo»e one, which are 
wbollj deetitote of eilrer.**—Edition of 177S. p. 323. 

* Sane text*, p. 53. The identical dietich ooruiv abo 

in B. R S. Cf. rot. 1 p. 110. Cf. also **Bat to detain joa no 
liioger on the eubjeci, pre me only leare to etnenictben the 
paradox I hare propoaed. hr the authority of that vreat and can* 
did rhyinbt Saniims who ppeakinir of autimooy. 

after be hath told ns, that there are several kiode of it, and 
eepeciaUy two; the one mote merrurtal and of a itolden property, 
vitormd hj the shinirir etrrake rr hntns it aboonds with ] tl>e 
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The preparation known as 
Srarnasindora or makaradbTaJa. 

A* * the of definite proportion'' wm un¬ 

known to the nncientH, tedious processes were 
res^irteJ to for the oomplote conversion of mercnrj 
into iu sulphide. ^^Msktradlivaja*’ even at the 
present dsy is a favourite remedy with the Hindu 
physicians of the A'yurvedic school.e Let us follow 
the recipe as ^iven in Rasendra chint:\mar)i : "when 
quicksilver is killed with an equal weight of 
purified sulphnr^ it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
lans^ur ; when it is killed with four times its 
weight of sulphur it reroov«>s grey hair and 


other mort full of •ttipbar, bat dtstitntf of lb« goldea asiaro 
that eoriebri the former; ■<!(!«» thst there b such a dilfemit 
fCoodofsi betwiit Ibe MTeral sorts of ulimoay* m tbsrv b ht^ 
twbt the several eorU of flesh or fish, wbteh* thoaab agrerioK 
in name sod, if joo please, id natarr, do excerdinsly differ io 
point of ipvMinnM, wbieh brinir* ioto my raiod tbe fcreat 
dtffereoce wliieh I bare foand« srta risible to tbe sye, betwist 
the sersrml sorts of Antimooy.** —Boyle’s work—lx: p. 3^4. 

* If we take the hbtorieal mesoio}; of the terra **A’yarredic,'* 
the abore preparation aonot lay claim to ibis distinctioD^ for 

it «ra« Dokoovn at the time of the Chsraka aed tbe Sosrata 
and was introdaerd into tbe Materia Medba darina tbe 
Tantrio period. 
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wrinklet; when it ia killed wiib five tiinea its 
weicrbt of eolphiir it oorei eoDaoxoption ; and 
when it u killtrd with six limea iU weij^bt of sul¬ 
phur it is a panacea for all the ills that flesh is 
heir to.® Now 25 parts by wri^fht of ro^rcnrj can 
only take up (i. e. combine with) 4 parts by weight 
of sulphur ; the excess of sulphur simply sublimes 
off unchanf^ed. In the actual preraration of svsms- 
sindura (Lit. vermilion with ^old) the viercury is 
first made into an amalgam with thin gold leaves 
and Iben repeateilly rubbed in a mortar with 
sulphur. During the process of sablimation 
( ) the excess of sulphur volatilises off as we 

have already explained and the gold in fine parti¬ 
cles remains behind as a residue. The iastroos^ 
crystalline^ reddish brown sablimate, which oollecta 
nearest the source of beat, t has the formula 
HgS. As there is an erroneous impression about 


• tjal Oft i!SI i i tasii * t d1 xw: i 
frit oi% o: i 

hi^ Oft iftif e^siwroTO: i 
wtpre nv sTTW nftvteinrrsc i 
aw qwft wiv^ asn i 
av^t awi ajtsf awftavxt te: i Xi a. 
t GopSUkruliJis vrrjr projwrijr lays psrtlcuUr aIttm 
upon thii potDt 

•fitefawi 5 garaqiau aW latu i 

aa:il xaTa^' a*fWi i tfn xt>caioiff: i 
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th« oompocitioD of this even smoiig ediicfttod 
people ID tbk eonniry we {^tre below the raealu 
nf eneljilt of e Mople of ^mercary killed with 
fix timee iie weight of anipbur elong with gold/'* 

Xdentllioatloii Of metals by tbeir 
colouration of flames- 

Prominent attention eboulci be drawn to the 
following extract from Raeitrnava (Vol. i.» p. 08.) 

•'Copper jielda a bloo dame • • ♦ • 

that of the Tin ie pigoon-ooloored ; that of the l^ead in 
pale-tinted'* 

We are not aware of aimiUr teete being applied 
anywhere at suoli an early ptfricid aa a qualitative 
test for metala. 


Tlie age of Blilksha Govlnda the 
anther of Basahrldaya 

' There ia a belief current to 9ome parta of the 
Deccan that our Oovinda ie no other than the celc* 
brattd teacher of &u*ikantobiir)*a. t If Uirre be 
any bUtorioal foundation for the belief Goviiida 

* IVrorataxv of •alpbar foQod«> 13*80 { lb# e*«lralat«] 
aaMODt brinic 1870 1 aoi a Uaae of cooKl b« dotaoUd. 

t Tb« fotlowisf «Slokao nrt citod from ^atkafadigrijoya 
to eoppott of tba abort:— 

nertuefsefeerwt ggiet fit wfwfftw ^ dffis: i 
fiwif fwqrfts « nv ipb aWawfTffrl m ffiiibni| i 
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thoold DO doubt be placMi io tba 8th century 
A. D. Apnrt ml together from the question whether 
mt ioch mn rarlj date the progrese of cberoicml 
knowledge an revealed in Rmsahridajm bad been 
attaioed in India, the colophon at the end of the 
work would fell atrainst such an hypothesis (Intro, 
liii). The author distinctly states that be wrote 
his book under the auspices of the king of the 
Kirutas and even throws out a hint that be was 
of the Buddhist persuasion. We have no valid 
reasons to believe that Ssiikara, the sturdy oham* 
pioD of Brahminteal faith and the mighty dialecti* 
ciao, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 


wra: qvravfiv: fww ewswt mmimm: sfamfwrw: i 

etsawifiquee; fim w rm|ii: i 

aari ew fwa? fasr w rnnvi • • • ♦ 

taaa:, verses (•t and i 

In tbs above .SIoIcm GoviodiiisUia Maai b lUtcd to be 
the priotptor of 5ahkani. the former beina himself the pupit 
of Oovdapsdsi, who in bu turn wb» a pupil of Sukadrva, eoti of 
Vjssa, the welKkoown rompiler of tbs Vedas. The Govinda 
nscha of tbe teit has been coofuoodHl by the commeatatof. 
Dhanapata Suri with the BuddbUt Govinda. It b scarvefy 
neoMirj to take seriou* notice of the chronokscicid perspec¬ 
tive of the aothor of the .S«iikaraiti|prijaya. 
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The Maohanloal. Physical and 
Chemical Theories of the 
Ancient Elndns. 

( By Principal B, N. Seal. 1 

I proper ID tbb paper to gife m a/noplic 
view of Uie mechatiicmi. ph^atcml au<l chemteai 
(beoriea of the ancient Hiiiditf. A cironrdogioal 
aarvev, even if the material for it were available* 
would be here of little acoonnt. Tbe origins of 
Hindu natural pbiloeopbj in the speculations of 
the Brilhmanas and the Upanishads* or in tbe mj- 
tbology of the Paninas, however intercfting from 
tbe standpro'nt of ^cidtur-gcsehichU^* do not oome 
within the scope of the present exposition, which 
relates to tbe result of systematic thought as 
directed to tbe phenomena and processof of Nature. 
1 have therefore coofioed myself to an accouol of 
natural philosophy as expounded in tbe principal 
systems of Hindu thought. The SAAkhja*Piitafi- 
jala system accounts for the Unirerse cn principles 
of cosmic evolution, the Vaiseshika-NyAya lays down 
the iiieiho<lology of faience, and •labomtiHi the con* 
oepts of mechanics, physios and chemistry. The 
VediinU, the Punra-MimAwsA, and in a less degree, 
tbe Bsuddba. tbe Jaioa, and the Cb^^ika systems, 
make incidental ntribiitions on points of special 
interest, hnt their main value in this regard is 
critical and aegatt«*e. The principal authorities 
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follofred m (bu Account, -tUo Bhii^hya on 

pAtArij«li*i« AiitrAO, tho Saoibitii oF ChAmkA. the 
Bb:kiibyA of PrAM^UpiUiA, the VArtlika of UddyoU- 
karm. And the Vrihmt SamhiU of VarahAixiihini,— 
All centre round the Hindu ReoAiSMuee, the begin' 
of tIieAiiU*BuJJliiiL reaccioo, in the fourth^ fifth 
Aod sixth centanei of the ChrifliAn era. Whenever 
I have made use of later anthora, e. g. KumurilA, 
^aiikaim, Aidbarm, VitobaapAti, UdayAna* BhiUkAra, 
Jayanta, Varvara, RagbuoiUha, Vijinloabhikehu &c.. 
I have taken care to tee (except where the oppoaite 
ii rxpreMidy ineotioDeJ ) that no idea is rarrepti* 
tfouely introduced which i« not explicitiy contained 
in the earlier author*. 

The Siiikhya-PiUanjala Syatem.—This syatem 
poaeeasee a unique interest tn the history of 
thought aa embodying the earliest clear and com* 
prcbeosive account of the proce^*) of roimto evofn* 
tion^ vit*wed not as a mere metaphysical speculation 
frat as a scieniifit* principle based on the ronservatioD^ 
tbe transformation, and the dissipation of Energy. 

fAe uUi7)UiU ground The mani- 
fasted world is traced tn the SiU^kliya to an un* 
manifested sroandi Prakriti, which is conceived 
as formless and uodiffcrentiated, limitloss and 
ubiqiiitou*, indestmctible and nodecaying^ un* 
grounded and uncontrolled, without beginning 
and without end. But tlie unity of PrAkriti is 
a mere abstraction ; it is in reality an undifferentiated 
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m&nifold, an iDdcUnniDate infinite oontinaam of 
infiniteiimAl Real*. The«e lUaU, termed may 

by aoutiier sbelraction be oleated under three heade. 
(1) Saliva, the Kerence which manife^ta itself in a 
pheiiomeooo, and which u charaeteriaed by this 
tendency to man ifestation, the Eaaenoe^ in other 
words, which serves as the medium lor ihe refieo- 
tion of lotelligeuoe, (2) lUjas, Energy, that 
whioh is efiicient in a phenomanoD, and is ohanc- 
leriaed by a leodency to do work, or overcome resist- 
ancf* and (3) Tamar, mass or inertia, which counter¬ 
acts the tendency of Rajas to do woik, and of Saliva 
to o<»D»ciou4 manifestation* 

The nltimate factors of the Universe, then, are 
(1) Essence, or iiitclligcDce-stuff, (2) Energ}*, and (3) 
Matter, characieriscd by mass or inertia* 

There Guna« ate conceived to Le Reals* sub¬ 
stantive entities,—not however as self-subsistcnt or 
independent entities,^ ( inrr^ but as iDterdependeot 
moments in every Real or substantive Existenoe* 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are nut theretore material * but they 
posses* quantum and extensity ( ), 

The Very nature of Energy is lo do work, to 
overcome resisiaoce ( xvfwit WQWWW ), to produce 
motion. All Energy is therefore ultimately kinetic. 
Even potential Energy ( a^f^BSfewfii } is only 
Ihe Energy of motion in impetceptible forms. 
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The original c(msiii%LenU tmd their inter^ 
aeti<m^ Every phenomenon, it hM been explained, 
ooneuts of a three*fold arche^ intellig:ible Essence, 
Energj, and Mass. In intimate anion the^ enter into 
things as essential constitutive factors. The essence 
of a thing (sattva) is that hy which it manifests 
itself to intelligenoe, and nothing exists without 
such manifestation in the Universe of Ginsciousness 
( awfrffv ). But the Esi»«nce is only one of three 
momenta It does not possess mass or gravity, it 
neither offers resistance, nor does work. Next there 
is the element of Tamas, mass, inertia, matter* 
stuff, which offers resistance to motion as well as 
to conscious rrflectioo. ( it«: avwwit ). 

But the intelligence-staff and the matter-stuff 
cannot do any work, and are devoid of productive 
activity in themselves. All work comes from 
Rajas, the principle of Energy, which overoomea 
Uii* resisUnoe of matter, and supplies even In¬ 
telligence with the Energy which it reqaires for its 
own work of conscious regulation and adaptation. 
<^wTWTiaii| wfTTVTWf ei«Tqifqwn^ VTsrwrrgff: nmrft irafif 

The Ounaa are always uniting, separating, 
uniting again. ( w, n wrinfesmvtat 

ST ). Everything in the world results from 

their peculuu’ arrangement and combination. 
Varying quantities of Essence, Energy and Mass, 
in varied groupings, sot on one another, and 
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throa^b their dhiIiiaI iDtermetion end interdepeo- 
denoc evolve from the ludeGnite or queliUtivel/ 
indetermioate to the definite or qualitatively deter* 
miiiate. ( qH qer: Qvertt^Tviivf^wTei: iJtflafoneeim: 

i—). But thnugh c*^ 
of)eratiDg to produce the world of effects, these 
divere momenta with divora tendenoiee never 
coaJeeee. In the phenomenal pmduot whatever 
Energy there is is due to the element of Rajaa, and 
Rajaa alone ; all matter, resistance, stability is due to 
Tamas, and all oonacious manifestation to Sattva. 

( qrwvirTfTwifa w^'fimrfwafiwTaT:—wTfWTw < ww wtrifr- 
wrta wwiftfHsfa swra^w: «wws fcwTfW vw«oa 
%rn^^ama vs—ihwvrfww on wianiw, ihid — 

wwa: —siwinrnfiv'v aw5wTV^t on wrainw iWrf) 

The nature of the interaction is pecnliar. In 
order tliat there may be evolution with transforma¬ 
tion of Energy, there must be a distnrbanee of 
eqniltbrinm, a preponderance of either Energy 
or Mass-resistance, ur Essence o%er the oilier 
moments. The |Nirticalar Guwa which happens 
t> te predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be* 
come latent, though their presence is inferred bj 
their effect. For example, in any material system 
at rest, the Mass is patent, the Enrgy latent, and 
(be oonsoious manifestation siib^latenf. In a 
moving body, the Rajas, Energy, is predominant 
(kinetio), while the Mass or rather the Resistance 
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it offerf u oYtreoDM. la the volitiooel eoeecioiis* 
cm »ccomf«nied with oaovement, the tr&aeforina- 
tiofl of £of*rgy (or work done by R«j^) goes h%nd 
to bond with Um predoaiiooiioe of the conscious 
atooifMtaiioD, while the moUer-stufF or Mom, 
ibonpfh lolentf is to bo inferred frum the looist- 
once overoome. (sttmlwTonf wirofiiimriwiw 
^ Mwifwiiw »mow4Ymiifrnnfwor.— ) 

Ttu Btariing point The sUrting point in the 
cosmic bistor}* is a oondition of equilibrium or 
equipoise consisting in o uniform diffiuion of the 
Beols. The teiMkacies to cousdoos monifestotion 
08 well tbe powets of doing work ore exootlj coon* 
terbolanced by the resisioBCes of tbe incrtio er Moss. 
The proocM of coomio cfolution ( ) is under 

orrest, ( owcwwwot uiwismt Provocliono Sutro 

61 ,Ch*p. I. mwTsiir wwemfiffnnfwi wwfowtnkir 

wetnntMT wwiwTSMt tfn fswd:—Ptwiwfwi. i6jW K 

Beginning of Evolaiion. Tbe tronsoemfeoul (non* 
mecbonicol ) iofluenoe of the Purusbo (tbe Abso¬ 
lute ) puts on end to this orrest, ond initioteo 
tbe process of creotioo. Evolution begins with tl>e 
disttxrbooce of tbe originol equilibrium. Hew this 
te meehonicolly brought obout is not very cleor. 

A modem expounder of tbe Sit^khyo inpposse 
thot tbe perticles of Sottvo, Rsjos, ond Tomos poeeees 
o notorol offiniiy for other porticles of their own 
cIoM, ood thot when the trooscendeotol influence 
of tbe Purusbo ends tbe stole of orrest, (be 
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afBoity comes loto plsy^ breaks ap tbe aniform 
diffasioo, and leads to uDetpial 
iberefore, to tbe relative )ireponderaace of one 
or more of tbe three Gunas over the others. Thus 
commences formative combiDation among the 
Reals, and consequent productive activity. ( 

d^reWr. i Chap. I, 

Sdira 6o, I ifWtwiftef 

^owiifteeei som i nivnitelcimfem ifivretfk^ 
^ tSfd.» SuC/a I j 8. Chap. I>. 

Formation of whoUs or eystms—ooUocofion of 
Beal$ :*-*Creative transformation aceompatied with 
•volution of motion ( ) and work done by 

Energy (finr) cannot take place without a peculiar 
collocation of the Beals (Gurias). To form wholes 
or systems ( ) it is essential that one Gujca 

abonld for the moment be preponderant, and the 
otberv co-operant And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( },—in other words, 

wilbout unequal forces or etresses coming into play 
in different parts of the system, (fwfksnj—er^wfe i ) 

W 1 I afiav nPtwwiq.w^[fa: ••rem: i • w »:Taine- 

n awafii i • ifwsvimvi^ ttw feer i e w Hw- 
yrtct m t iwM i an H i (erwwhit on kdrikd i6.) 

The FormtUa of Eto^a/ion*-Differentiation in 
Integralion.-^EvoIution (trftwra ) in its formal aspect 
is defined as differentiation in the integrated ( 

6 
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Mm)* In other wonb, the prooeM of Evolotion ooq- 
guU in the development of the differentiited 
within the undifferentiated of the deter¬ 
minate (MN) within the indeterminate of 

the coherent (fnfire) within the incoherent 
The evointionary wriee is subject to a definite Uw 
which it cannot ovemtep The order 

of sneoeeiion is not from the whole to parte^ nor 
from parts to the whole, —but ever from a relatively 
leaa differentiated, less determinate, lees coherent 
whole to a relatively more differentia*^, more 
determinate* more coherent whole. That the pro¬ 
cess of differentiation evolves oat of homogeneity 
separate or nnrelated perts, which are then inte¬ 
grated into a whole, and that this whole again 
breaks op by fresh differcnliatioa into isolated 
factors for a sabsequeot redintegration, and so 
on ad infinitum^ is a fondamental misoonoeption 
of the course of TnaUrial Evolution* That the 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
a6 extra on these two independent and mutually 
hostile moneDts is the same radios] miaoonceptioD 
aa regards tAs dicUeciieal form of oosmio 

developoneot. On the SAi^kbya view, increasing 
differentiation proceeds pari paeru with increas- 
ing integration within the evolving whole, so 
that by this two-fold procefs wbat was an 
inooherent indeterminate homogeoeoas whole 
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cvolvat 10 to o coherent determintte heterogeneous 
whole. 

The differeot sUdie in the order of coemic 
ErolatioD are obaraoieneed ea follows ;— 

(1) The iocoDoeivable, the ankoowable^ the 
formless, of which no ebaraeter can be 
predicated (wher), iuolading Prakriti, or 
the Reak in a state of eqailibriam. 

(2) The knowable, the empirical universe, cosmio 
matter of Experience, things as matter ur 
stuff of coDfcioosness (far ),*—compriring 
Mahat, the intelligible Essence of the cos* 
moe. evolved by differentiation and inte¬ 
gration within the formless, cbaraotarless, 
inconceivable Frakriii. 

(3) lodividoatod but still indeterminate stuff 

bifurcating into two scries—Subject-ex¬ 

perience and Object-experience,—compris¬ 
ing on the one hand the iodetenninate 
nnity of apperception or the empirical Ego, 
ae the co-ordinating principle of Sub¬ 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Eoergv (irWTf, 

the ultimate subtile oonstitaents of 
the Object-series (the material world). The 
previoos stadium, the ooemio matter of 
Experienoc (fwY, ) evolves within itself. 




HINDU CHEHimV 


by diffmntifttioD and iDlegralion, u 
iDdividuated bat ttill iadeterniioate stuff 
ID two co-ordiDited series. Subject mod 
Object. 

(4) Oetensioate stoff (fata) evolved witbio 
the iDdetensioate bjr further differentia¬ 
tion and integration, in the series of 

Subject*experience, leasorj and motor stuff ; 
and in the Object series, a corresponding 
atomic matter^staff actoalising the material 
potencies in the form of specific sensible 
Energies. The latter inclndes the different 
classes of Paramanus, the different kinds 
of atomic constituents of different kinds 
of groes matter ( 

(6) Coherent and integrated mattei-sluff, in* 
dividoal substances, characterised by 
generic and specific properties, which 
however are not rigidly fixed, bnt Huent 
being subject to a tbree*fold change and 
constantly evolving, (wgnfsvisosfleisae: wift: 
twfwfi! Qnwfw:— sewnw. Sdtra 44, Chap. III. 

nw—wiawiw, f^iJ.wmrwWwiaii 
awft ibuL afiwf awwwwivavicftwrw:). 

(6) And so the cosmic series moves on io 
ascending stages of unstable equilibrium 
(faanafvwm) until the reverse course of 
equilibriatioo and ditsip*atico of Energy 
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and vrwrfivr) which eren now 
ooDftantly accompaniea tho evolation and 
transformatioD of Energy* eoropletaa the 
diiiategrmtion of the onirerae into iti ori¬ 
ginal unmanifetted groand, the onknow- 
able Prakrili. 

The order of Cosmic Evolation according to the 
imtwm (Sdtra 19, Pida II) it shown beltw* in a 
tabular form :— 

Prakrit!, the aomaoifetted anknowable ground 

{ mn wi ii i fa t*) 


Coamio matter of experitooe ( ^ ) 


Subject terics (aftlN) Object aeries 
I ndividoatid indeter- I individuated Luk 
mioate miod-stuIT determinate matter*ftafF 
(anity of apperception (subtile material poten* 
empirical Ego, ^fwai) ciee, nww) 


Determinate mind-atoff Determinate matter* staff 
(fete ) sensory and (Me) atomic and molo* 
motor psychoses, etc. cularconstitaentf of gross 
( wA%«, and w ) matter ( ejw^e) 
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Coherfint tod inie^t^d 
matter^tuff 

orm: ) 


Individual subsUnoes, 
with f^oorio and speci/ic 
character* aubjont to con- 
'* stant change or evolution 

t e.g* inorganic objects 

composed of atoms or 
molecules ( ), vege¬ 

table organisms {n), 
animal organisms (viVc ) 
(^fnr^fTWfi: €rw: wtti 
wm: VTwmfVftr— mwnm, 

Sdtra 44 , Pidalll). 

w iPI dwif nn ial as vl:, imi TsfaivT; fwtrwii 

nwi ^Maraifa 

afwrrfa fafa^, a fati^a: av marwaafa! J^arai w+aaar- 
aana fr ai ai arraaifim (lamam. Sdtra 19. Pdda 11). 

iY.//.—The Dsual order given in the SitAkbja 
oompendiums is as follows Prakriti, Mabat, 
Ahaiiknra,— and then the hifarcation, 11 organs 
sensory,motor and common rensori-motor from lUjasio 
Abankrtrs, and Tanmiilras from Tdmasio Abahkiira, 
—and finally the Paramdtius of the Sthula*Bbutas. 

The ooDservatioD of Energy (and of Mass]—the 
tfansformation of Energy 

The Ganas (Reals), thoagh assuming an iolioite 
diversify of foims and powers, can neither be created 
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Dor destroyed. The toUlitj of (be Man (Tainaa), 
aa well m of Energy (Rajas) remains ooostant* if we 
take aooount both of the manifested and the nomam- 
fesfed, the actual and the potential. But the inJivi- 
dual products of the evolutionary procert, the con¬ 
crete phenomenal modes resulting from the combi¬ 
ned action of the original Mass, Energy and Essence, 
are anbjeot to addition and subtraction, growth 
and decay, which are only due to changes of collo¬ 
cation, and conseqaent changes of state fiom the 
potential to the actoal, (in other words, from the 
future to the present and from the present to the 
pwt, in a time series)—changes, which are illa- 
soriiy ascribed to the Reals themaelras. The differ¬ 
ent collocationa of Mass and Enerer give birth to the 
divers powers of things, the varioua forms of Energy 
which may be classed as like and unlike ; indeed the 
coarse of Evolution from the Reals conforms to a 
fixed law, not only aa regards the order of soeoee- 
aiooi but also as regards the appearanoe (and 

mutual relations) of like and unlike Energies, And 
this transformation is constantly going on,—the 
course of Evolution is not arrested for a mument. 

gwna a s u wa a^ wfiifeta 

wdl eiten r e wwTSus i ft fii: fWTwraiftr*i; le 

MfWTW^ ( wraufW, SiStra 19, Pida 11 ). ufvWTf«rfkwin 
I afiuWaiaaTan ( iM, SiUra 

13, Plda IV ). qJt gwr ijmwnftwrqmaia^eafWaprnfim: 

< ilU., SiStra 19, Plda II). uftwimaafaewnt ( wiaam. 
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Sutra 19, Plda II ). mmmm' wftwfUT^iT ( Fatjnjali 
SiWra 15. Fida III ). Bpfit: qftwnndVfi 

Tbe (loclrtoe of CausalioD. a corollary from tho 
ooDservatioQ onJ traniformatiou of Energy :—the 
prinnple of collocation—the ftonng*up and tbe 
liberation of Energy :— 

Tbe SAAkhja view of caueation followa at once 
af a corollary from this dootrine of the conaervatioo 
and tranrformation of Energy. As the total Energy 
retnaine the eame, while the world ie couKtautly 
evolving, causie and effect are only more or leu 
evolved forme of the eame ultimate Energy. Tbe 
•um of effecte exist* in the snm of caosea in a poten* 
tial (or un-evolved) form. The grouping or colloca¬ 
tion alone changes, and this brings on the mani* 
festation of the latent powers of the Gnnas but 
without creation of anything new. HYhat is called 
the (material) canse or sum of material causes is 
only the power which is efficient in the production 
or rather the vehicle of tbe power. This power is 
tbe uomanifested (or potential) form of the Energy 
set free ( w^mrfw ) in the effect. But the eon- 
comitant conditions are necessary to call forth 
the so-called material cause into activity. When tlie 
favourable combination or co-operation of con- 
comitanta is wanting, there is no manifestation of 
the eff^t. The ijuestion ia—what is the aid which 
tbe cooeomitant oonditions render to the deter* 
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KDinatioD (and prodactioo) of tbo effect czistiDg m 
poteoqr in ite material cauee f Firtt there t» the 
mereij mechanical ricw aa illuitrated by some com- 
mooplaoe example«« the manifeatation of the 
figure of the statue in the marble block by the 
cauaal efficieoof of the acnlptor'a art, or of the oil 
in the aenmom by preaaiDg» or of the grain of rice 
oot of the paddy by the process of hoaking. In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
atadinm in the process of evolntion from possible 
(fature) existanoe to aoinal (present) existence ; 
and the oonoomitant condition ( ) or 

efficient cause ( ), the sonlptoi's 

chtaelling, the pressing, the husking, is a sort of 
mechanical or instramental help to this passage or 
transition. euBJafisireiils i m afw: wrUsi 

as i a as fWw: (aafl: sia fete;) awifa: 
mM m ae i ae i sm r lawH (Sdtra 113, 
Chap. I }. afinsfis: i anaifisrfWa aiJss 

sameaaaQfxaraits aaefe i wm raaiawamfirarar. afra- 
wnrta afaarftsard fhaartaa a faVtate aiaraie^aa 
a atar^a (fsarafira-ssaaina, Sutra 129, Chsp. I ). 

These meohanijal exmples of the Kapila- 
Saiikhya have the merit of simplicity, bat the 
Patafijali^Sankhya brashes them aside, and ex¬ 
plains causation on the basis of the coneerva- 
tioD and transformation of Energy^ sdvancing it 
as Uie liberation of potential Energy existing 
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«tored ap in a Gona rollocatioD, (tbe fum of 
material caum) the liberttion following on the 
action of the proximate efficient oaoae, or oon- 
comitaot conditon ( ). 

The caota] operation of concomitant oonditiona 
(efficient caiuee) lies only in this that they supply 
a physical stimulus ivbich liberates the potential 
Eoer^ stored-Dp in a gtTcn collocation. Every* 
tbin^ in tbe phenomenal world is but a special 
collocation of tho ultimate Reals (Energyi Mass 
and Essence). The rum of (material) causes 
potentially contains the Energy manifested in tha^ 
sum of effects ; and in the ftassage from potenoy 
to actnalisation, tbe effectnating oondition ( the 
concomitant canse) when it is itself acoomplisbed. 
is only a step in the evolutionary series, which 
adds a specific stimulus, and renders determinate 
that which was previously indetermioate. When 
the effectnating oondition is add^l to the sum of 
material conditions, in a given oollooation, all that 
happens it that a stimulus is imparted, whioh re* 
movta tho arrest, disturbs the relatirely stable 
equilibrium, and brings on a lit>eration of Energy 
(wijTvffiafw) together with a fresh collocation 
tfwefiiarsirv'. varwt efatafsilainai^ tfe utaraer 
qwiana; (aii€Miw, Sdtra 13. Pada I\% aei www Watt 
aaa ^ wq^wlvwat i Tni Wipf ffa'www 
ffiaTfeaw I (wTamw, Sotrn 12. 

Fida IV ), * 
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Dmribtn^ th« production of bodies ('orgnoio 
vehiolet') for individojU souls, out of matter of 
Prakrit!, under the influence of their merit and 
demerit, as conoomitani oonditionr, Patanjali 
points oat that oon-materini concomitants like 
merit and demerit do not supply any moving force 
or Energy to the earn of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocailou, even a^ 
tbe owner of a field removes the barrier in Hood- 
in? his Reid from a reservoir of water. This des¬ 
cription is intended to represent tbe super'-physical 
influence of non-material ooncomitaote (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi¬ 
tion is eMDtially the same;—there is tbe same 
reservoir of stored-up Energy in a given colloca¬ 
tion,—the same condition of arrest or relatively 
stable equilibrium.—'the same liberation of tbe 
stored-np potential Energy which flows along tbe 
line of least resistance tbe only difference bi- 
ing that in the oase of material concomitants the 
stimulus which removes tbe arrest is physical, 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 

The Vydea-bbilsbja helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of tbe 
exercise of a Scientific Imagination, and as memor* 
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able as anj ia the ^holo histofr nf ihoaght 
oontainiog as it does the theory of poteotials as in 
a nutshell :^As the owner of many fields can 
irrigate, from a field which is already flooded, others 
of the same or a lower level# withoat forcing the 
waters thereto with his hands^ and merely by making 
an opening in the barrier or dyke, on which the 
waters rush in by their own force or forther, as 
the same person cannot force these waters, or the 
earthy matters lield in solution therein, into the 
roots of the rice plants, bat only removes the 
obetniotive grasses and weeds, on which the fluids 
of their own power enter the roots -—snob m 
the action of an effectuating condition ( ) 

added to a sum of materia] causes or conditions. 

fadnni ssim: 

5$(itra3, Pida IV). aff Nfwfl aai tarrntwqt 
t<T< rquafas: aw faw ar fawn^ ar arc; aTTaarawafe 
wiaa^ tj arat faafw irfar^fifi wafNra: Hararant ariraafki i 
Chain of Causation—fixed order.—The order of 
Evolution with the transformation of the Energies 
follows a definite law. The unalterable chain of causej 
and cffeots in the phenomenal world illustrates this 
fixed order. But though the oosmio order is one and 
fixed, it comprehends divers series arising from 
different combinations of the original Gunas, which 
cooftitute subordinate or particular laws of cause 
and effect (WifTWsf tg:»fPa/as/ci/i Sutra 15, 

Piola III), 
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Wbat we call the qualitiee of tbinge arc only 
modce uf Energy toting in tlioee collocatione. 

eftke; afate c a aaeceacTeftmefTC: 
(WTCMia, Sutra 14, Pidt III). % wend ewr eamwr war- 
ane:, whYrniaTCtr wane: aikree waf afwntwicfefi! 

famni: (wiatiiw, Stitra 3, Pidt 1V>. And 

tbeee various Energiee are sooieliniee actoal 

(kinetic), sometimea potential, rising to actoality, 
and sometinaes tublatenf, subsiding from actuality 
into sublatcncj. In fact, tbe original Energy is one 
and nbiqoitoua, and eveiytbing tbereforc exists in 
ever} thing else, j)ofe«fia/ifer (rt’ aimaraftrfb ), 
without prejudice to the generic and specific 
dilfereocea of things ( srTWfsi^e a^rwW )• Inor¬ 
ganic inaiter, vegetable organisms, ard animal 
organisms are esrentially and ultimately one (srsiifwT 
slfwfaw aai ssTectat ard; areret 

rsTsf; ) so far as Mass and Energy are conoerned, but 
the varied forms of Energy and tbe generic and 
speciBc qualities (or pro):erties) of things, which 
are but modes of Energy, follow a definite unal¬ 
terable law in the older of their appearance and suc¬ 
cession, nnrisr conditions of apace, time, mode and 
causality, and hence all effects do not manifest 
themselves at once ^wmnrTtfaftrTrsacTu r 
r w issri rq rrwsTaftnsfsi; {iW, Sntm 14, Pida hi \ 
ft vw ^^nB rirrsift r4: r nw mm i Ms: swtd mz vrvnsH 
ifti raTirimTsi»\ wiSinr* 

tnwm:, nm foww aiSsurmarq n^tmTsisr: ( wwnw, 

Sutra lb, P4da III). 
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Time, Spftce, tod iho Cscnl perief 

A TenmiUr* (infrm<itomic particle nf rabtile 
matter) if ooDceieed hj oar aDderatandio/r to 
ftaad io three reUtioos^(i) poeilioo in Space 
(2) poiiUoD in the Time-aerue 
and (3) poaitioD in the caoaaJ aeriaa (fafamrif^ % 

Tbeae three relalioot are the work of the in¬ 
tuitive atage of knowledge as oppeaed to the con¬ 
ceptual ( fafAwmwr an eppoaed to affamvi X 
But tliia in not the pore relationleaa intnition of 
Reality (f*rf«wrvT ) which may U 

termed intellectoal intuition^ hot the intnition 
that impofcs ita forma on the Real aubelrate 
( nftw.vi refwwavivi ) or in other words empirical 

intoitioD. iw wftwiiwitw tawT^WwwT^wn- 

tfwrt; ai awmfw: m afrarvT i ifartq awffahalw- 

ita ^ea4fifac 
( WTtwiw. S^tra 44, Tide 1 X 

In Guile Time ia a non-entity objeciively con- 
aidered, being only a conatrnction of iLe Under- 
atanding (lfffa4iw) bated on the relation of 
antecedence and aeqaence in which the membera 
of the phenomenal aeries are intuited to aland to 
one another. These phenomenal changea aa 
intuited by oa in the empirical conaciousncka 
fall into a aeries, which the Underalandlog oon* 
eeivea, aa order in Time. The Time^riea, 
then, ia a acAema of the Underatanding for 
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reprmnKtng tbe coor^ of Evolniion. The 
Mchema of the Uoderstending superveoee on 
the pheDomenel world as order in time, and heoce 
in the empirical coDscioDsnets the Time^series 
appears to have an objective reality, and to form 
a oontioaam. As there is an ultimate and irreduci* 
ble unit of extensive quantity in U»e 

Ounas ur iofinitetiinal Reals of Prakriii^ which are 
without coDstitoeat parts, so the moment may be 
conceived as the ultimate and irreducible unit of 
this timfoontinuum as represented in the empi* 
rioal consciousness. A moment therefore cannot 
be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is representetl by the Time^series, a 
moment as the unit of time may be supposed to 
represent the unit of change. Now all physical 
change may tie rodneed to tbe motion of atoms 
in Space, and we may therefore define tbe moment 
as representing the ultimate unit of such change 
—the (instantaneous) transit of an atom 
(or rather a TanroAtrn) from one point in Space 
to tbe next succeeding point. Even an atom 
has constituent parts (the Tanma^ras). and hence 
an atom most take more than one moment to 
change its position* The motion of that which 
IS absolutely simple and without parts from one 
point ID Space to the next must be iostantaneous, 
and conceived as tbe absolute unit of change 
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( ftod therefore of time. ^ ). If thb it held to be «o 
irredacible ebeoluta uoit^ it will follow that what 
we repreeeot te tbe timo*contiuaum ie really 
dUorete. Tima u of ooe dimeosioD. Two mo* 
menu cannot co-eziet. Neither doea any •eriee 
of roomenU exist in reality. Order in Time is 
nothing *bnt the relation of anteoodence and 
sequence, between tbe moment that is, and the 
moment that went jnst before. But only one 
moment, tbe present , exiits. The future and tbe 
past hare no meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it ohanges from 
the potential to the actual, and from the aotoal to 
tbe sublatent. This may be oalled the ohange of 
mark (awwigftam) as opposed to change of quality 
(^4qftw7w), and the change due to duration or 
lapse of time (wswrefiwivi). The present is 
the noark of actuality.* the future, the marc of 
potentiality.—and tbe past, of aublateocy.—in a 
phenomenon. Only one single moment is actual, 
and tbe whole Universe evolves in that one single 
moment. The rest is but potential or sublatent. 

wwnqwinitatfw etQHWifit ffe sfiniwren; jvwfftnwTgx: t 
w WTsr. sWwwief 

ta wamaH i ww^ aqjafhuwirawsfl i 
wwawwmmwlan i d wrwfaa: mw tfe arawJt ftfaa; i a w 
ft iTf was:, area a a#h avifs^awarar?^ 
wara^i www w ww: \ nmp[ aaara vH: wv: a 
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18 ipiwTfww: ^fir: If q f^ ^ n ii NB T 
I >i*t^ w%^ QfwiR^wwfh. ir^^wniin: 

mnit tnir: i BBUQ»Bq«iwi tw’ q ^m ^: «q ^mqqiiq^iqf: 

mm: mm i qiq«? ii mmtn mfmw, Qrmm: biwth 

« mim: mm .imuifiU^qiQ mm: i 
Sutrm 52, Pads 111.) 

VijAiioa-Lhikshu poioU out that tLit doea oot 
amount to a denial of Time. It means that time 
has DO real (or objective) existence apart from the 
*momeni\ But (be latter is real, Lein^ identical with 
the unit of change iu phenomena tfwqftwmw www- 
qwBUi). But even this is real oolj for our empirical 
(relative) consciousness (mJwR(mim\ which intaits 
the relattoD of antecedence and sequence into the 
evolving Reals (Ouvsas), in the stage of Vrapirioal 
iDtQition*(erqwTTT fkfihw^qwTX The ^intellectual iotiiH 
lion’ (tqhfcwnn on the other hand, appro* 

hends the Reals as they are, without the empirical 
imported relations of Space, Time and Caui^ality. 
Space as extension and Space as position :— 

Space most be distinguished as Deem (locus, or 
rather exteusion) and Dik (relative position}. S|«ce 
(Dik) as the totality of position, or as an order of 
coexistent poinUi is wholly relative to the Under* 
standing, like order in time, being constructed on 
the basip of relations of position intuited by our 
empirical (or relative) conpciousness. But there 
is this difference between 8paoe*order and Time* 
order there is no unit of Space as position (Dik\ 
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though Wti ni»y eonoeWe a unit of Time, viz,^ the 
moment ( i re^ATtled m the unit *>f chauge lo the 
phrDunicnai or eannal eeriei (urni^hiai or 
iewn^an\^4twffrV.«» Sutrm 61, Pada III). Sputtal 
|Mi«itioo (Dik) iwults only from the different rela- 
ttons ill which the all*|>ervaaive A'kAaa etands to 
the vatioua finite (or bounded) objeou. On the other 
baud, Space m» extension or locu» of a finite body. 
Deem (fa: fanciai^;, haa an ultimate unit, being ana* 
lyaable into the infiniieatmal extensive qnantity 
ioberent in the Roala (Ounaa) of Prak/ tti. 
Tpaftam:—atwarfap » aha fawi faafa waf#iTfwa1 raivief. 
arwTwnt faaiaa ii r f u iwtn» fiiftparaarm 
aimian: vtvfa^mfrapiasfa wranprta i vtpip 

finta faira: aq anai: waaa wH, (aw g aMa i 

2%e Coauoi aeriea.^ The relation of Cauae and 
Effect baa been already explained. It only 
remaina to add that the category of causality ia 
media*ed tbr<»ugh the schema of order in Time. 
The Empirical Intuition firat aupenmpt<ee8 rela* 
tioua of anteoe^lence and sequence on changing 
phenomena (the evolring Gunaa or Beala)^ 
and the Understand iog out of these rela* 
tiona creates order in Time. The Empirical Iniui* 
tion then intuits the pbenomenal aeries of tranafoi^ 
mationa* of Energy in this Time*order and in so 
doing* imports the relation of cause and effect into 
the oourse of Nature. wa a f e nwii^ — 

etwirhV Sutra 51, Pada III). 




HIKDU CHEMISTRY 


88 


Tbe ditfipaltoD of Energy (end of Ma»4)_tl}eir 
diraolotii)a into the formlMs PrmkWti:—Cotmio 
EToIntion ( Qf»WTW ) is % two fold prooeee, orexliva 
M well fts deetniotive, die'^icailetire ae well em 
fiiigimilative, kaiebidio n't well m «nebolio Cwifatwird 
and ff i%nd In noe 

aspect, there is the a^^g^ref^aMon ('ineqaal ag^re- 
lotion) of Masa and Eoeriry, with ooneequent 
tnuspformatioQ of Bncr^^y^ reiallin^ in the creation 
of inorganic ae well as organic naaKer, and tbe 
genesis of wot Ids. Tbe sucoeesive steps of this 
process may be described as (1) nneqaal aggre¬ 
gation with 8t«iring-iip of Energy in a oer;aio 
collocation, under a state of arrest (t. c., iu 
a state of relatively stable equilibriam), (2) a 
ftimnlos removing tbe arrest, and disturbiug the 
equilibrinm, and (3) liberation of the Energy, 
moving on to a fnsh colh<oation, fresh aggre* 
gallon, arrest and equilibrium. The pro«'esa of 
the world thus moves on from equilihriam to equi¬ 
librium, and the result of I bat process is the d««ve- 
lopmcnt of a coherent determinate heterogeneous 
whole (fwr afswwfiiw, 

in what is eMeiitially an incoherent indetermiuate 
homogeneous whole (^«r). 

Bat there ie a second aepoct of this evolu¬ 
tionary process. Uoe<|ual aggregations are un¬ 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium. 
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the etute of uniform equal diffuaion of Reaie, Thb 
proceee ii called the retoluiion of like to like 
( an^fkwrw \ consisting in aesiroilation and die* 
sipaiioD, and being the exact opposite of the pro- 
oese of ''differentiation in the integrated" which 
has evolved the Cosmos, The collocations ^f Mass, 
Eofrgjr and Essence are always breaking up^ and 
the Energy as well as the Mass, however slowly, 
hewevi r imperceptibly, are being dissipsted, i. e., 
dissolved into the original formless Praknti, a state 
of permintiit equilibrium and arresti from which 
there is and osu be no return, except under the 
transcendental influence of the Absolute at the 
commenoemeni of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
bnt a dissipation or dissolution into a oondition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential or 
snblatent, for in such cases there is reslilntion or 
reconversion Ly natural means. When this revorse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation ( and integration ), 
the Universe will disintegrate more and more, until 
it disappears in the formless Prakriti| iU unknowable 
source and ground (ifwvi and 

The Evolution of matter ( aiwifaw wfv) 

The ultimate ooostitntion of Matter is a question 
of the profoundest interest in the StLdkhya^PduiV 
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jftia gjBtom. Tbm cleArljr tUnd out in tba 

geoesii of Matter: —(1) the orifcioal infinitflrimEl 
ooila of Maas or inertia, absolutely homo^eoeoua 
and ubiquitoua, on which Enerj^ does work, when 
tbeorij^inal equilibriain ooroei to an end (i|m^— 
nnratvm). (2) The infra*atomic nnit poteotiaU, 
charj^cd with different kinds of Ener^^y, which re* 
ealt from the action of Energy on the oripnal units 
of Maas, ( n^a and (S) the five different clasaes 
of atoms, (he minutest divisions of which gross 
matter is capable, but which are themselves complex 
TanmAtric systems X 

The first stadium BhutAdi is absolutely bomogeoe- 
oos and absolutely inert, l>eiag devoid of all physi¬ 
cal and chemical characters ( ) except 

quantum or mass ( ) ; and this 

admits neither of addition nor of subtraotioDi 
can neither be created nor destroyed • The second 
stadinm TanmAtfm represents subtile matter, vibra¬ 
tory, impingent, radiant, etc., instinot with potential 
energy. These potentials arise from the unequal 
aggregation of the original masa^uaits in differ > 
cot proportions aod o<>ll«)catit‘>n4 with au unequal 
distribution of the origins! Ener^jy (Rajas). ( aarrw 
wqrt: W anrai( ifii wwrvwrwrwt warfrwaTta 
sfif vs—sforarfV^ w qirf. » 

The Tanmntrms possess something more than 
quantum of Mass and Energy. They possess 
physical • characters, some of them penetrability 
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i \ otheri« powers of impsot or pres- 

•are, othen ndisnt lieml. others a^io capability 
of viscous and c^'hosive attraction. In intimate 
relation to these physical characi^rs tbej also 
poasiss the potentials of the energies repreaet.ied 
by sound, touch, cohiur, taste and smell, hut being 
subtile matter they are devoid of the peculiar 
forma 1 firia) wbi'^h ibei'e |>ot<otials assume in 
|»article» of grrM mattir bke tbc atoms aid their 
aggregates. In other words, the |H>tentials lod|;ed 
in subtile matter uiust uitdeigo peculiar transfor¬ 
mations by new gronpinps or collin.'alions to be 
classed amon^ sensor}* stimuli,—grc^s matter 
leiDg soppostd to be matter endued wiib pro|H*r* 
lies uf the class uf sensory stimuli, though io the 
minutest particles thereof the sensory stimaii may 
be infra-ssDsible ( but tot ^le >. 

ipsrai: 9 ^ afsiftra:» 9 a acraf: aroair- 

ararfafita: aiiar aaaam^ i ear w aTW'faUiaqafawila* 
malN ^irrat vanfanansaa i) 

The Tanmriiras, then, are infra atomic parti- 
olas ohargFd with specitlo potential energies,— 
first, the potential of the sound stimulus is lodged 
in one class of particles, Tannialr4S wbirh possess 
the physloal energy of vibration (afvar^) 
and serve to foim the radicle of the ether at< m 
(), then ibe potential of tbs tactile 
stimulus is lodged in another clam of Tan* 
miitras. particles which poese«i the 'ph^vical 
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energy of impaol or tneohAotciil premre in addi* 
lion to that of Tibrntion And serve to form the 
radicle of the gae atom (VAyu PnmniAfia) ;—next, 
the potential of the colour stimulus is lodged in a 
third class of TanmiUras, particles vhich are 
chararcd with the energy of rndiaDt heat and 
light in Addition to those of impact onJ vibration 
and serve to form the nucleus of the light and 
bent corpuscle ; then the potential of the taste* 
stimulus is lodged in other Tanm&trat, particles 
which poesesa the energy of viscous attraction, 
in addition to thoee of heat, impact and vibrAttODt 
and which afterwards develop into the atom of 
water* and lastly, the potential of the smelb 
stimulus is lodged in a further class of Tamiitras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of visconi 
attraction, heat, tmpoct and vibration and wbioh 
serve to form the radicle of the earth-atom. 

aval vibaniT aveaini vaaainf 

waisarrav avirtiai: i wiewjsr. 

Satn% 19 Pada If wsrvms rvwspari^ 

a%FSifw wajnel ( —Sutiw 62, Chap. 1 ). 

nlwemwiAsimn w; oftpr*: sfWtcvfci^ 
nvisiswi: I ifiiTwtf wfe v^vivwffinvTtsvTWviMYb^ wcrsic 
mwpsit owfvvTViw i (nrwinv. Sntm 14 

PimU IV.^ irvvTi sssfqpT w^v^rsTwt 
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w afrwTi?: ^ ir^iTift n*ftm 

fnwiwnrt i 

wanTif^Qrwf tmt M* wwTwi^f: i ^ «ni«T^i- 

^IWTUT^: 8i«; iniwTsrfc i 

nriT^fov r«roarkii:—%< Ptirm; mnf«< 

OTT'^il WTr««rtin^Fn: ^ i 

SnirA 14, PndAlV.) 

Before expUiiimg the genesis of Aiomst it is 
neo38BAry to say something about A\Aim, which 
is the link between the infra-atomic particles 
(Tanmitresh and atoms (Paratuinus). Alciss 
corresponds, in some respects to the ether of the 
physicists nnd in others to what may bo called 
proto-utom (protyle). In one respect Alcira is 
aibpervasivc ( fsH ), and devoid of the pro¬ 
per^ of impenetrability which charactoriscs 
even the infra-atoroic potential units (TanmtftrasK 
In another aspeott A'lc^ is described as ha\dng 
originnud out of the mass or inertia in Prakrtii 
(Bhutidi) when the latter became charged with the 
first potential vibration ( the sound-potentiA] h 
Vij&Uia-bhikHnu in the Yoga-Virtika boldly tackles 
tho diflionlty. A^lsn, ho oxpliuDs, bos two formp. 
original and derivative non-ntomio and atomic. 
The original Alcisa is the undifferentiated formless 
Tamas (mass in Prakriti, matter-rudiment— 
Bhutidi) which is devoid of all potentials, and is 
merely the albpervaaive seat or vehicle of the 
ubiquitous original Energy ( Rajas )• This AOciia 
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muft not be oonfoDoded with rnonum, which iv 
merely negetive ( wrifwrwti—nn-occnpiednoee ), 
Ihongb it innit be conc4»ived na nil pervasire, 
oocnpving the same space as the varit>us forms of 
fifru5ii rostter eiwril—et^rwrf^), 

and therefore devoid of the property of impene¬ 
trability (ijwteffniwmtfR#—etwiifew ) which charac¬ 
terises atomic matti^r* But when the original 
equilibrium ( eransen ) comes to an end, unequal 
aggregations form collocations in different groQ|)s 
and proportions of the three Gunas (wmtWmwrlw 

The transformation of Energy now begins,— work- 
ing on a collocation of mass (with Essence) (fereiftc- 
mmi heiafiiwi ; it first gives rise 

to the sound potential qfnmfif— 

faviafu^) and the atomic ( proto-atom, 

protyle ) is but an integralioii of the original 
unit of mass charged with this vibration potential. 
This vibratory ( or rather rotary) etber-ntoin 
( WTWTW1W ) is integrated, limited ( ) and aa 

eucb cannot occupy the same space with other 
( subsequently integratad } atoms. But this proUv 
atomic integration of A'k&ia ( wiwtwm ) is formed 
overywlicre, and itself resi<liag in the ubiquitous 
DOD-atomic Alc^ ( wnewTem—esetuacwieiTif) forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. i afs H ‘eraml 
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m mTf\ ^ «th— 

itwwTf»*» 8ntr» 40, Pwlft tll. ‘wtwih % 
^ffw( I Ml wn^wiii 
I «enJhf i « 

ncBii: qfwrH 

iii!« nvijinwiw ni«rn^w«i ofr^w’ 

vigu>l (fwTTwfW^.iftMifT •, Sulim 41 ,PiuIa I/I). 

The genesis of the in/ra-aiomic unii^poUntiaU 
( Ta/nmtHras ) and of the oIottu, 

The subject of the genesis nnd /he strooture 
of the Tanni4trAe and the Paraminos was a fasciDat- 
ing one to ihtso ancient thinkers- and a wide 
diri^rgencc of news prerailed. 1 will here notice 
several t}*pioal views:—thoeeof the Vishnu Purina, 
Parisura, Patahjali and a certain School of Vedan« 
tists reported in the 

1. A famous passnge in the Vishnu Purina 
explains the genesis snd the structure of the 
Tanmitras and of the Rhutas ( Paraminos ) in 
the following manner :— 

The fir>l Tajiuiilrn originated from the nidi> 
moot-matter (Bhutddi), the individuated but still 
indeterminate potential-less Mass in Prakrit! under 
the action of Energ}* / qfvwwalw—vtwwwTW, 

Sutra G6, Cb. 1.) by a process of dihintegration and 
emanation (fiywiw—onfwwrvTxai:— mnvm, 
Sutra 14. Padn IV. fiwvwurs: fssTtWmwMnil wifcei ffu 
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«Twn» on Fatai/jcUi^i Sutra.— 

fimwfti*: etc.) in tho mouatruuni, or surroundiug 
medium of the unindividuntcd Coeiuio Maoit (Mahat) 
( inmn: ). 

This first sabtilo matter, tho fint result of 
*Maas disintegration* and Energy-transformation, is 
charged with the Boond-i>otentinl, tho potential of 
vibration or oscillation i ). It is called 

the 8onnd-i)otential ( vwaHiie ) 

This is typical of tlie genesii ( and structure 1 
of the other Taniuitros ^ktnds of subtile matter). 
In each of the remaining oases, an atomic Moss 
charged with actual specific energies () 
disintegrates and eiimnates, and thus cvolrea a 
form of subtile matter (a kind of Tonroitra) under 
the action of Energ}*, and always in the same 
iaeii3triium or surrounding medium,—that of 
BhuUdi, the super-subtile. Each kind* of subtile 
matter becomes charged with a new potential in 
additiou to the potentials already evolved. The 
genesis ot an atom, Bhuta Paraminu. is a quite 
differout process. Here the unit potential (Tan 
mjitTAl roceivM an nooretion of Mnsg, and l»y n 
sort of condensation and ooUocntiou evolves an 
atom iBhuta-Poramifiu). 

The genesis and structure of the Tanmitraa and 
the BhutA’ParaminuH are worked out below 
1 . The auper-subdle individuated Mos^ (rudiment- 
matter (PhuUdi), under tho action of the 
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original Energy (Kfi:) disintegrates and 
eroanntcs ( in the menstrunm or sur¬ 
rounding medium ( ) of Mabat, cos¬ 

mic Huper-subtile Mass, and evolves a form 
of subtile matter ( ). which becomes 

charged wiih the soond-potontial (vibra- 
tion-potenti^« ), and is called the 
unit of sound-potential { )• 

2. Thi* subtile matter, the Mass, charged with 
sound-potential, receives an accretion of 
Mass from the rudiment matter (Bbutidi) 
and by condensation and collocation 
evolves the Alciisa Bhuta.the atomic A'kdra, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra¬ 
tory motion.) ( « ea ifatfk: nfeAeri^ 

woffwanf wTwni em i ewr w wfervn^aaiiamt 
fwfwm mwm on the Vishnu 

Purina passage, Sutra 14. Pada IV). 

3. This proto-atom* the atomic A^kis.^. charged 
with its actual specific energy, again 
diaintegraU^ and emanaKea, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super- 
subti'o Mass) and thus evolves another kind 
of subtile mntter}(Tanmiitra) which becomes 
charged with the touch-potential (the 
potential of impact or mechanical prifssuro 
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(rafvit. 10 sdditioo to the eound- 

potential ( vibratioti^poiential ) and 

ti called the niiit of touch-potential 

4. Next, this euhiile niatteri the maae charged 
with tf uch ( and sound ) potential, with 
the potent inis of vibration and impact, 

receives an accretion of nisM again from 
the nidimeot-matter ( Bl»ut4di ) and by 
condensation and collocation, evolves the 
V^jQ Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actnai speoifio energy of the touch stimulus, 
t.e^ with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vdyu, i^o charged with 
the actual specific energy of impact and 
vibration, again disiotegrates and ema¬ 
nates, under the action of the original 
Energy, and in the »>ame meostmam or 
surrounding mtdinm of the rudiment 
matter f supe^snbtile Mass—BLutiidi) and 
thus evolves another kind of subtile matter 
(Taomitra), which becomes charged with 
the beat-potential (wWl——hcat-and- 
iight potential) in addiiinu to the impact- 
potential and the vibration-potential, and 
if called the unit of oolour^potential 
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6. Now thitf fubtile matterv thit radiant 
matter, changed with ligbt-and lieat-poten- 
tial, and aleu with impact and vibration- 
potential, reoeivea an accretion of Maas 
again from the nidimtnt-niatter (BbutAdi), 
and by conden»’ation and collocation ctoI- 
vrs tbe Tejas Bbula, the li:;bt»and-beat- 
corpQfcle, which i« oHazved with tl e specific 
Energy of the o<>lo(ir-atiina’u«, f>.. radiafet 
aclnal heat and light (fiifwfw in addition 
to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation)* 
7* Next, this atom or Jigbt-and-bcat-corpoecle 
diaintegratcs, and emanates as before a 
form of subtile matter charged with tbe 
taftc-poUntial fvanwraV in addition to 
the three potentials already generated, and 
also with the physical potmtial of viacons 
attrmotiou. 

S. This subtile matter charged with the taste- 
potential and with the potential of vi-ootts 
attraciion oi>nd«i)sea and collooateH as 
before into tbe water-alvui wbH*h uiaoi- 
fests the aotoal s|)eoific energies of visootts 
attract ion and the taste-stimulua 

9* The vtsooos water-atom charged with tbe 
actual spectfio Energy of tbe taste itimulas 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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in adilii!«»Q lu tho foar 
potvDliaU almuly i^eDeratad and ais^ with 
tbo potential ot coheaiYe attraction. 

10. Thu subtile iDAtter diarized with the smell* 
|)ot«utinl auil with the potential of cohesive 
attraetiou ooodmisef and ooUooatea as 
Iwfore into the earth-atom, which oiaoifasta 
I be actual speeiho Kner^^ of cohesive 
attraction and the smell^stimulus. 

Vijh6na bbiksbn in the Yoi^a-VArtika briefly 
sammarises the Vishnu Piirana proceas 
as follows :— 

Bhuttbii as radicle in conjunction with 
Mahat produces the sound potential, which as 
radicle in conjunction with BhiiUdi pro* 
duces A'kiUs, wliich as radicle in Oi>njanction 
with Blitlr/idi produces the t<»uch potential, 
which as radicle in conjunction with BhuUtdi 
produoea VAyu, which as radicle in oonjuoe- 
tion with Hbutddi produces the eolour* 
l>otential, which as radicle in conjuuctioD 
with Bhutxidi pnKlat«s Tejas and so on. 

In this brief summary he doe^ not bring 
out the foroe of fwwaiiw: (the disintegrating 
process], and the distinctioo between the 
genesis of subfile aud gross matter 
(TaumAtra and Bbuta). 

ear wfin a uiTfe: i 

fsfwrta: ai tiairfaa m: i 
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n* mmni i 

nwmB nvmiv i{rtN. « i 

viimv' «««> V I 

tWTH n^^^l tig: nti nrff gti «m: i (ft^tr^) 
11 . A fmxDoui patOT>ca in P^rimm Ukat 
aootbar view of the geoetit and iliacfura of tba 
Tanmitrmf aod ih^ Bbiit«*]*araniitui. Erithta* 
pAda, lo tba atiTCfttt^y repreaeoU tbe scheme 
as follows :— 

Tba Taom^tras originate from one another 
in one linear serifs, and each BbiiU originates 
in a separate line from its own Tanroitra 
ifinfg (BhuUdi) 

wtgimv Sound-Tanmitia—as a radiola or 
centre surrounded or encircled 
by Bbuiddi generates Alcira, 

Toucb-Tanmitra—as a radicle or 

centre encircled by Sonod^Tan* 
mitra with A'kiia^atom as a help 
generates Viyu— 

Colour*Tanmitra^aa a radicle or 
centra aooircled by Touch-Tan* 
mitra with V£ja-atom aa a help 
genaimlee Teja*» 

Taste-Tanmdtra—aa a radicle or 
centre e ncircled by Colour Tan* 
mitra wirh Tejaa-atom as a help 
generates Ap— 

Smell Tanmdtra—as a radicle or 
centre encircled by Taste-Tan* 
mdtrm with Ap-atom as a help 
generates Pritbm. 



I 

I 

aamw 
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Tbe geoettf of m Bbutft>PAnindna (atom) 
from the fubtile mattor of a TaDcndtra ii oot bora 
BO Bimpla as io tba view of (be Vialmu Panina. 
Tbe latter speaks of condensation and collocation, 
but in tbe passage ooder refereooe a Tanm^itra 
is supposed to act as a radicle, as tbe centre of a 
sjstem, sarrounded or eoctrcled by Tanm/itras of 
the immediately higher order in tbe medium of its 
own Bbuta. 

Thus an atom of A'k^ has tbe following 
struotare ;— 


Prakrrii—Mahat 



Prak^iti— Mahal 


An atom of A'kiaa 

SbaS'abda-Tanm&tra (Ttbration*poteotia]) 
Bh«(Bhdtadi) 

7 
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Ad atom of V4ja U con0titnt«<l a« followf 
Thi 0 takes place within the rarroandiog med¬ 
ium of A'kmea. 

A'kaia 



A^luLsa 

Aa atom of V^lya 

SpaSparea-Tanmiltni (impact-pctential) 
Sb^S'abda-Tanoidtrm (vibratioo-poteotial ) 
Ad atom of Tejaa^beat'and-light corpuKle— 
has the follocving structure • 

\^avu 
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Ao mtoo of TejM 

. Rpa RupA-Tanm^tim (light-poteotul) 

Sp « Spar^m-TanmAUm (impact-poteDtial) 
and to on. 

A Chomt«t will bo dupotad lo path bia cbomical 
proceoQi into tbo rogion of aubtilo matter. He 
may traoeUto wmw at a menttrnaro, and 
as a catalytic agent. In this case, an atom of 
Vitya will be ootundored as generated from the 
impact-TanmAtra as a radtcloi in the menstmam 
of vibration-Taomdtra, with AViisa^atoms as a 
catalytic agent. 

aa:—simt; wpnX wa:o«afw’ nmff arUfi!. 

im wnmt mnK m: wani( arraH. ivil- 

ewia* aapiwiamrftfii, amraa^raarn 

arfnanaT»t eifwtaH, na: ^amt etdiranarn aaewra* wrrt 
aairwia* anhfWTawrWIfii, ^ t Tf a i iewin ^ 

aaa^rarn Hift wraIt—and so on. %m wa: fiwaffaart 

■wailaw: i awijfa, nwaaai w (afa^aawX 

A slight Tariation of thn altove view is aeoribcd 
to a certain school of Vod^ntists an tbe imfaaaw. 

The oobeme may be represented as follows 

A BbuCa-atom is evolved by integration (con¬ 
densation and collocation. a|«iaenaa) from the 
corresponding Tanmdtra (sabtile matter). This 
is the same view as that of tbe Visbwo poring 
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The TaomiiUmt ngmin evolve from one another in 
a lioeal seriet as in Panima^e view. But the pro- 
C6W pf tbii {generation is somewhat ^more complex. 
A Tmnisdtra first disiQte{;rales and emanates in 
a suirounding medinm (a meastroam) of the 
Taomdira just preredinj; it in the order of genesis 
sod with the help of its own Stimla Bhilta as a sort 
of catalytic^ generates the Taomdtra next in order ; 

the infra^atomio impact particles (aiiiavia ) 
disintegrate or emanate^ in a surroonding 'atxDoa* 
pbere’ of the vibratory subtile matter () 
and then with the help of their own atomic in^ 
tegration Vilyu, gas, generate the Taomdira oaxL 
in order, the subtile matter of radiant ligbt-aod- 
heat ( Hw:). 

III. Fatanjali'a view, as expounded in the 
and Awvrf^w is as follows 

(a) The order of genesis of various forms of 
subtile matter (potentials) 

(1) Bbiitadi, the rudimen(*mattcr, original Mass, 
acted on by Rajas, Energy, produces ihe 
eound-potential ( vibration-potential ) wwr- 
mm\^ wfviijast vrwwrartv: 

wsfil I 


(S) This subtile vibratioihpofeolial, aa a radi¬ 
cle, with accretion of rodiment-matter 
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(BhiSUdi) condentiog ind colloeatiog, and 
acted on by Rajat, gencralet tbe anbtile 
toDoh-potenlial (im pact-potential j which 
is impingent as well as vibratory (oaciN 
latlng), 

(8) This subtile impact-potential again, as a 
radicle, with accretion of radimont-matter 
(Bhutidi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential (aqn^ra) which 
radiates light-aod-beat, in addition to being 
impingent and vibratory. 

(4) Neit, the lighHuid-beat potential^ at a 
radicle, with aocretion of rQdiment-matter« 

( RhiiUdi ) condensing and collocating as 
before, ganarates the subtile taste-potential, 
which is charged with the potential of the 
taate^nergjf and of viscous attiactioDf 
in addition to being vibratory, impingent 
and radiant. 

(5) Lastly, the snbtile taste potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the nneIN 
energy, and also of cohesive attraction, 
iu addition to being vibratory, impingent 
and radiant. 
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The order of geoeeb of tbe BbuU FrandnoA 
(forms of atomic matter). 

The H?e classes of atcms are geoerated as 
folloirs :— 

(1) Tbe sound-poteDlial, subtile matter, with 
aocrctioD of rudimeDt-matter (Bbulddt) 
generates the A'kdsa-atom. 

(2) The tonch*poteotials combine with tbe 

vibratory particles (souod-poteotial ) to 
generate the Vdyu-atom. 

(S) The light-aod-beat potentials combine 

with touch-potentials and tcund*poteotials 

(i>e. with impact particles and vibratory 
particles) to produce tbe Tejas-atom. 

(4) Tbe taste-potentials combine with ligbt- 
and-beat potentials, tooch-potentials and 
•ound^potentials (i^. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

(5) Tbe smell-potentials oombine with the 

preceding potentials (i.s. with particles of 
Uste eoergy and with radiant, impingent 
and vibratory partiols#) to generate tbe 
earth-atom. 

The A'kdsa-atcm posMsses penetrability, the 
Vdju-atom impact or mechanical pressure, tbe 
Tajas-atom, radiant beat>and light, tbe Ap-atom, 
vboous attraction, and the Earth-atom, oobesive 
attraction. 
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yijfiAiiA-bbtkthtt in ona ^ follow* 

iog achomo of tba geaetit of the BbuUa 

A radicle of eoaod-poteotial with mdimeot- 
matter givee A'kte^atom ( Bbut.-bli \ a radicle of 
tooch-potantial with A^kd^a atom gi^ Vdjtt-atom, 
a radicle of light-and-heat potential with Vilju* 
atom giToe Tejae-atom. a radicle of taatepotentiaf 
with TejaMtom girct Ap-atom, and a radicle of 
emelKpotcntiale with Ap-atom givca Earth atom. On 
thii view, an atom 

of AltiUa-Bb(Sb) 
of Vajti- j Bh(Sb) } (Sp) 
of Tejaa • J Bb(Sb) | {Sp) Bp 

where Bb-i^mff, ^ Sh«w^A^;a. Sp«araBWta, 
RpBagmna, and so on. 

BbilUi and Paramunoe^Coemo-genesli and ita- 
etxceesaive etagee. 

The 'five Bbutaa’ stand for a classifieatioii of 
aubstancoe on the basis of their geneno properties 
resulting^ as the Siukhjas holdi from the itructaral 
type of their oonstitaent atom s ’ a clarification 
more physical than chemical, or properly speaking 
cbemioo*pbjtical» unlike the purely chemical olasai- 
fioatioD of the eoM^led elements of mudem ehemtstry. 
A Paramilna, agmio^ is a type of atonu corres* 
ponding to each Bbiita classi and indeed one and 
the same kind of Paramiina may comprehend atoma 
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of dilTemit m&Mn, if onij thMO olioald in 

their ttractan] tjpe. 

Conmo-genesit—a bird’a ejo view Oat of tho 
all'pemilve mdiment^iDatter (BbutiUli) appeared 
A^ilsa (tther\ first as a TanmAtia (subtile matter) 
charged with the potential energy of sound (vibra- 
tion*potcDtial)» aod then as an atomic integration 
of a mono^Tanmdtric etrncture (the AlnUa-atom 
~wi«nnw ) also ubiquitous and all-enveloping. In 
the neat stage we find a new kind of Tanmutrms, 
systems of tbo inrra*atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
chat of impact or mechaoical pressure and these 
TanmAtras (wiiinnarfw ) combining with the 
vibrstioD-potentuls ( A^kitsa TVinmAtra ) produced 
a new kind of atom, the di*TanmAtrio VAyn-atom, 
which by aggregation formed a gaseous envelope 
compoeed of impinging (driving) vibratory parti¬ 
cles (VAyn). Next appeared tbe third class of 
TanrnAtras, infra-atomic systems of tbe impinging 
vibratory particles, which by tbar collocation 
developed a new form of Energy—>tbe energy of 
radiant hoat-and-Ii^'lil. Than TanmAtras aVT- 
esararfw) combining with tbe potentials (Tan¬ 
mAtras ) of vibration aod impact, produced a new 
kind of atom—tbe tri-TaamA(rio Tejas-atom, the 
light-aod*heat oorposele, which by aggregation 
enveloped the gaseous world in huge Ramee. 

In tbe next stage we have tbe fourth olass of 
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TAiiiD^ltr»f» new and complex mfra-atomro sjetcmi 
of the radiant impinKinp vibrmtorj particlee, 
which evolved the enorc:}* of \’iiieoni attraction 
as well M the potential Energy concerned in the 
taste-slimolas. These TanmiUraa {) 
comLIniog with the three previous rnei, gave rise 
to another class of atoms, the tetrs-Tanm^trio 
Ap*atoai, and the flaming gssea were tlius preci¬ 
pitated into cosmic masses of \nscoas flaid matiera 
(Ap). Finally appeared the fifth class of TanmAtraa 
infra-atomic systems of the viscous radiant impin* 
ging vibratory particles which devsloped new 
forms of Energy—the Energy of cohesive 
attraotion^ as well as the potential energy concern¬ 
ed in the stimnlas of smelL These Tanmittras 
( ^ nniting with the other four kinds 

or infra-atoroio subtile particles, formed another 
class of atoms, the penU-Tanmiltrio Earth-atom. 
Thus the viscous fluid matters were ooodensed 
and transformed into the Earth*BbtSta, compri¬ 
sing the majority of the so-called dements of 
chemistry. 

The Pantnas* in their own fanciful way, con* 
ceive that, in the ooorse of cosmic evoiatioo, each 
succeeding Bbuta appeared within an outer en* 
velope of its immediate predecessor, with a total 
mass ( or volnme f ) a tenth lets than that of the 
latter. 
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<Tf; nfinr i 
iwft wwfSW ■ 

ft I 

A 

tf»«W> wftfo: I 

fwtiwffqwt I 

( ilokaa 72, 81 and 82 > 

Exmmpiei of the different Bhutas :— 

]« AIe&m :->Tbis IS abiqnitoos, 

2. Viija :~Var]oas substances composed of 
dHTaomiUrio atoaSp^kiods of Vdju—must 
have teen formed in the giaeous envelopo 
in the secnod stage of cosmic evolution, 
out of the proto*atoms of AluUa* Bat 
tbej have either suffered a fresh trans¬ 
formation into substances of a more com¬ 
plex atomic structure, or have dissipated 
into the mono-Ttnmdtrio A'kdea, out of 
which ihej took their rise. The one 
familiar example now sorriving is atmos¬ 
pheric air. WAter-vapoor ( siw ) ia but wmtar 
(Ap), and smoke, fumes, ate. but eartb- 
paiticles in gaseous diffnsion. 

8. Tejas.—Various classes of Tejas oor« 

posolcs.^substanocs with tri-Taamdtrio 
atomic atructure, two grades subtler • 
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Uimn the ordmarx elements of diemistfj 
(which are of a penU-Tanmairio stmc* 
tDre),^are even now known. (Itvt tTNrff* 
I ifNt ffw’ wtaw WTW^— 
tfsvqTa —nwwnw ) i 

First, there is fire, or the ligbt-aod-heat emit¬ 
ted bj the burninfr lo^ of wood or lamp ( wftn—tfht*- 
iftir Hw: X Now it U important to note that the 
flame of a burning log of wood ( ) or an ot- 

lamp is not pare Tejas, a pare mass of light-and- 
heat corpuscles. There is chemical anion with 
Earth-particles (particles of the hard penta-Tan- 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, l!ght-ind-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame (Itsra: wfairsfii— 
fnrr^fww—saw^nTw. Sutra 110, C^p, V). 
Then there is the light of the sun and the stars 
(ffw* aV wifrwffa ) which are flaming masses of 
molten visooas matters (wwaiiw«i ffW* aa 

iwitf,—awaaniw, ) or of molteu 

earthy matters a*lw Stsrtfs mfiafw- 

w s fas a i f a . — ft wia rwy , s w a amw , Sutra. 18, 

CbafK III). There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, ander the actioo of 
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Energy, lo (be eeme wmy ee u ordtaery fire 
libermtee the Tejaa latent in the wood or other 
foei. Next there are the ttoree of animal 
beat derived frum the break*ap of the notritive 
material (). Lastly (here cornea the peculiar 
form nf the Tejae Energy (radiant Energy) 
stored up in the metalliferooa orea and igoeoos 
rocks which have been formed in the anbterraoean 
heat. Here Earthy matters are mixed up, bat the 
radiant Energy predominates in the cx)mpoettion of 
the metals ( Swarfs —Tawre- 

Hni, seaeeiw, Sutra 19, Chap. III). Aairuddh^ 
a late Sitr^khya commentatoft notes in reference to 
"igneous liodies' that the greater part of tbeir 
mass is derived from the Earth*Bbuta, though the 
Tejas particlea dctermiDd the pecalaar chemical 
combination, which prodnces them \ and this must 
also be bis view of the oomposition of the metals. 

ew aft (eat wM aft) ar eta rf i vTae aia c aiaa *, awfi 
^Tiaatarn i (aftaiff^Sdtra 11*, Chap. V.) 

4 Ap. This visooQs tioid of a tetm-TanmAteic 
stmotare has but one pure example, viz., 
water, (hough the various organic acids, 
iMu the juices of fruits and .the saps of plants, 
are supposed to be transformations of watery 
‘ ladicles combined with difftrent kinds of 
earthy accretions. 
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5. LMtJr Um Sftrth*BhuUy the bAtd fall* 
formed matter* with iU penta-TaDmiUrio 
atom9, oomprieee bj far the majority of 
the so-called chemical elemeote. 

The qoeetion it,—how does one aod the tame 
fihuta, of the same formal structare^ comprite 
different kinds of elementa* with different atomic 
maaaet, and different characteristio properties f 
Aod the answer is not far to seek. The properties 
of a tiling are only the energies that are manifest¬ 
ed in the particalar collocations of the three 
Onaast—Mass, Energy and Essence i and a tri- 
Tanmdtric, or a penta-Taometric atom, i, e. an 
atom composed of three or of five kinds of Tan- 
mitUms may differ from another of the tame class, in 
respect of the number of oonstituent Tanmiitras o( 
any particular kind, aa alto of their collocation or 
grouping, and therefore in mate as well as in 
generic aod apeciBc ebaraetarv. 

The SAi&kbya-Piitanjala conceives the proper¬ 
ties (or energies ) of sabstances to result from 
the groaping or tbs quanta of the Tanmatrae, or 
the Ounas themselves, and honoe any radical 
differences in snbstancea of the same Bhula clasa 
moat oharacteriae their atoms, though in an infra- 
aeniible form. In the NyAya-Vateethika, on the 
other hand, tbe atoms of the same Bfauta class 
are alike in themselves, bomogeneous; aod ths 
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varietj of tabtiADoes comprebonded under tbo 
fmxne BbuU, is sscribod merely to the different 
erreogemente or groupings of the atoms () 
and not of their componente^ for components they 
have none. 

As a typical and familiar instance of tbo variety 
of cbaraoteristio properties (or energies) that may 
result from variations in acoompaniment or group- 
ingt the Situkbya Pdtanjala points to the vmrioaa 
kinds of fruit acids and juices, all originating from 
one and the same Bbuta (water) with different 
accretions uf earthy matters (ijfsaivt:). In the 
same way, though we speak of only five dames of 
Tanmiltras and atoms, the infinite variety of the 
world resulta from the infinitely varied collocations 
of the three original Guaas, which underlie Tan- 
mntra and atom alike (€smr«irat 
ifani: wrawif^w, usilsaf, reporting 

the Silnkbya view: ffam: ctmuftfe— 

miaarw. Sutra 44, Pada III.—qxmv: aim^etwraa 
qgqnr.—wruum, Siitra 44, 

Pada IV—nt*?ieTslmwi afwfre g*: 

( i&id., Sutra 14, Pada III.) tt 

mmm-Mmim tndf (Sutra 14 , 

Fkda III ). 

mrtvn—^ fanrt tifu;— 

^ qftwnm: i wm siftsfejii 

qrfq wtvtq qrfvtv-iinfl-ffii- 
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fin n^n i fB H r«iq*, 9 bW«<i^«wh bwb’ ?wh wiAh 
^ omuf^j: qft^mSwi^ srSif^i i afwgii sfinAi^ir*- 
AiiBtn. 41 Afnnnii nt: i 

( rBBjft—On Ririkil 10 .) 

If W 0 take a unit of n]diment«inatter (Bbtitudi) 
for the unit of mase (cf. the man of an electron 
with a cbar);e of motion etc.), and rtpreeeot the 
first Tanmiitra Lj t, such nnite, and if further, t,, 
Cl Cl C °ni^ (Bbi'it 4 tdi'< be tuccessiveljr 

added at each aeeretion to form a fresh Tanmdtra, 
then the secondi third, fourth and fifth TanmAtrae 
will respeclivelj contain t,+l,i t,+t,+tj, t,+ 
t, + ta+t*, and t,+t,+t 3 +t,+t, units of mass. 

Also the Vit^'u atom ( bi>Tanmittrio system ) 
will contain t,+(t|+t,), i.e. 2 t,+t, units of 
mass (the Tejae-atom ( tri>Tanmiltrio system ) will 
contain t,+(t,+t,)+(t,+ t,+tj) i.e. 3t,-|-2t, + 
t, unite { the Ap-atom (tetra-Tanmittrio system ) 
t, + (t, + t,) + (t,+t,+Cl+(t, + f,+t,+ tJ, i.e. 
4 t, + 3t, +2t, + 1 ^ nniu; and the Eartb'atom (pcnu- 

Tanmiltric system ), t,+(t,+t,)+.-i-(t, H-t,-|- 

C + C+C)* 6t, + 4t, + 3ta + 2t.+t, unitA 

If t unite of mass be added to the first Tanmittra 
to form the atom of Alcdea, the latter will contain 
t, -l-t nnite of mass. 
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lo other worJe the Dombera repretenUng the 
miM-unita (TamAe) in the different clasaee of atoms 
( groaa matter ) will form an aacending reriee, \*iz. 
t,+t.2tj+t„ 3t,+2t,+tj. 4t,+3t,42t, + t,. 

and 5t j 4*4tf +Stj + 2 t 4 +t 4 . 

Nofr if a follower of the SHdkhya-Pdtaujala were 
aaked toacoonnt for differences among Paramunua 
of the same BbuU class, he would perbapa suppose 
t, to rarj from to e,, t, from to 4,, t, from 
to At, from <4 to e* and t^ from to 
Therefore the maas^nnita contained iu the Viija- 
atoms of the different possible Vdjn asbatances 
wonld be represented by 2<, 4 U 8<« + 

24t».+ in A. P. with nnity aa common 

difference, there being <i)4l possible Vilyu 

anbatanoef. 

The masa-nnita contained in (he Tejas^atoma of 
tbe different poaaible Tejaa aubatancea would be 
repreacDlod by the aeriea,3<^ 4.2<s 4 3<,4 2<,+ 

<a4l,.3e,+2^, 4/5a» inerraaing in A. P. by 

unity aa common difference, then being 

2(^4—<4)4(^t-< 3 )+Ii Tejaa subatancea poasible. 

Tbe maaa'Onita contained in the Ap-atoma of 
tbe different poasible Ap-subatanoes would form 
tbe series ,+S-<,+2-<,4-<4. 4<,4-8<,42<,4- 

< 4+1 .-..-4^, 48/5, + 2 A 4 +A 4 ,there being 4(/ij — 

^i)+8(Aj “<i)+2(44 •“<s)+(A 4*'<4)41 Ap-aub- 
ataneea poaaible. 
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The mftM ooiU coDtoioed ia tbe Earth^fttomf 
of tbe different poseibla Earih^tabetaaoee iroold 
form the leriet in A, P., 5 < , +-l< j + S<, +2<4 + 

S<|+4<,+3<3 + 2k, 4-<, + 1,.5i8.-l-4ii,-f3e,+ 

2 ^ 4 + ^j, there being 5(4, — <,) + 4(£g-<,) + 3 
(4^ -<,) + 2(4^ ""< 4 )+(^f •<i)+l £arth-«ubauooee 
pouible. 

Site ().—Aj to it/^ or Tolnmej the 
SAnkhra acceple only two kind^,—’the infioiteeimalf 
which is also without parts ( ) and the 

Don inSnitesimal, which eonsisU of parts — 
VTsei \ Tbe latter varies from the ezoenively 
small (the so-called Asm. TaomAtras and ParamA- 
aos) to the indefinitely great ( ftfe.y.— 

A'kAsa). 

The Ounas alone are infinitesimal, with tbe 
exception of those ubiquitoos once that eroive into 
A'kAsa-atoms and Mind-stuff (wiwiarw and ww:- 
VYw) :»all tbe rest of the evolved produets (whether 
aobtile or gross matter) are oon-infioitesiaal. 

Vtjfiinabbiksba notes that all tbe Gnnas 
( Reals ) cannot be ubiquitous. If ibis were tbe 
case, that disturbance of equilibrium, that UDei|oal 
aggregation with unequal stress and strain, with 
which cosmic evolution begins, would be im¬ 
possible. Tbe Ousias, which give rise to A'kAsa 
and MinJ-stuff, must be held to be nbiquitous. 
axKi this will suffice for tbe ubiquity of Prikriti, 

8 
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w:»Twmnrl5Y^Tir1 i fwipT 

nfi! Sutra 61, 

Pftda IIL) 

Cb^ical anal|8)9 and Synthms-^EkaieDta and 
Coinpounds. 

What then if the equivalent in the Sunkh}*m- 
Putafijala of the diftinction between a chemical 
element and a chemical compound, or ia there 
none f Did or did not this elaborate phyaioal 
analyaie and claafincation of things lead on to a 
classiScation based on chemical analjraia and chemi* 
cal e}'Dtbefis f These are questions of singular 
intercsti the answer to which will disclose tome new 
points of view from which the ancient Hindu 
thinkers approached the problems of chemical 
physics and phjsical chemistry. 

Aggregates ( ) may, in regard to their 

structure, be divided into two classes, (1) those 
of which the parte are in intimate union and fusion, 
being lost in the whole ( Wfirfeiisuar. wiprr. ); and (2) 
mechanical aggregates, or cullocatioof of dutioot and 
independent parts (fnfavTtwr: aiiwr:). 

A substance is an aggregate of the fencer kind, 
and may be divided into two classes, (1) the Bbutaa 
and their "isomeric* modifioations ifei and 
^firfawTV ); and (2) chemical compounds (fwfwei^* 
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). Cb«mic»I coiDpoaodf again mmy be 
subdivided into iwo classesp (1) tboee coropoaed 
of atoms of the same Bbu(a class, j.e. of differeot 
isomeric modifications of (be same Bbuta, and 
(2) those composed of aUims of different Bbuta 
classes. In the first case, there is contact between 
‘isomeric' atoms (awPitS’dsla), in the second 
case, between heterogeneous or ‘pol^'meris* f atoms 
( fvwitfhf'adta ). Tbo first oontact leads to inti¬ 
mate union (aF.*— wetwi: a: 

F^TWt fwwT^ wafii—Tswiafiif stwsinw): the 

isomeric atoms bj a peculiar liberation of Energj 
( aauftelarw—the action of similars on similars ) 
are attracted towards one another, and being 
riveted as it were, form ibe so*c«J]ed material cause 
(warara wivw) of tlie compound product. The 
second kind of contact ( that between unlike or 
^poljmcrio' f atoms of beterogeneous Bhutas ) begins 
with a liberation of Energj ( www}, which braaks 
up each of tba Bhutas, and taking partkles 
(or atoms ) of one as nuclei or radicla groups 
particles of the rest round these radicles in 
a comparative!/ fitee or unattached cuuditiun. 
In this case, one Bbuta, that which lervet to 
furnish the radicles, not oecessarilj that which 
is namericall/ or qoantitatiTely predominant, 
gels the name of material cause (wqifniWTVW ), 
and the others, which by their collocation cause 
the liberation of Energy ( WQtw, waww or firw 
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are called etfioieni caoM (fafim anw)— 
faaaiwpt ijaaTfaw ^earaijv; 

wrfafai—ar^wfi!, on KArika Id. The illoe* 

IratioD given (vix. the Baeas ■• modiricatioDf of 
Ap, water, with £arth*accreliona} ehow that this 
proceax appliee not only to the Gaiiaaf bat alfo to 
the Bhatai. aar arwiartaTa' aftaf afan amiaant 
eitn^ faaH—{ il^aara on Kiriki 17 ).—aw aft ( ia# 
aft) afavarftfTfiwifaanK a a^aalani (^ftaa 
on Sutra 112, Chap. V), aTftaiattv aanaa^ftwin 
araVtawwarit aWrft ifal; aaai aai^qrat traif aifw 
(ftaraftra—ofaaata ). 

Aniruddha goee so far as to hold that both 
'isomeric' and ^polymeric* (or 'heterogenic') com- 
binalions are real cases of conatitutire contact, 

( aiwa^dtir, e.g. iMnasraleaTVaaniii—aftaa on Sutia 
11S| Chop, V.) But in the later Siiiikhja-PAtarijala 
the current teaching denied this—aw^ff^qiaranDarn 
(3uUa 102, Chap V), fvhan faaiafaa note*—wwaf 
fawarnYiTat ^raiaw* a aaftfif aanTlaSKftTaiaii • laqa 
laageeyMcaait i 

Bat betides these transformations of substance 
(var^-qffam) by 'isomerio* or 'heterogenic' 
procMs, ceaseless changes on in the characters, 
the modality, and the states of fubstances changes 






HINDU CHEMISTRY 


nr 


which are doe to the nQe<)aal diftribatioo of force 
(or of firm and ttrain.—preesare) among the 
Oofua. which are in ihemMlvea conitant. ( 

e rwiaixe:,—iiwr tarr wit 

cw. awr ^ww"sfq aft arm 

a war wfm—^mat f«ae^ann^mia«nw» 
Sutra 13, Tadalll.) 

**EveD aa the aame figure * 1 * ptanda for a 
handred in the place cf hnndredp f<r ten io the 
place of ten, and for a unit in the place of unit."* 


* ThU coDcliuiTflj prove* that the dcctmal ooUtioo waa 
familar to the Hiodoa when the Yjiaa*DhtibTa wia written* 
eentarie* Urforv the firtt appeaninor of ‘Jie toUtion io 
the vritiojo* of the Arabe or the GrMo^jriao intrrtnedia* 
riML Viebaspati, who eommenU on the Vji*4>Bhiahja« 
nompoeed hie Nj^ja-SOshi-Nibaodha ia maafaait 
ijt. Saavat 80S or 8|2 A. D* Tbi* caoDOt ba S'aka 888. 
for apart from the dedciva oae of qijWf, which bj thia tima 
had come to aiirnifp the Samval era, Vdehaapati'a com men- 
taior Udafana. irrote the Lakahaadvalf io S'aka 90(^ 

nwWrnrafwkwiJY^a wwiwn: i 
aSif miqi ^wtwf i 

aod Udajaoa, who wrote the Pariaiiddhi oo lha Tdtparyya- 
tfki of Viebaapati, ooald not have been a eootemporarx of 
the Utter, aa will aUo appear from the ioroeatioo to Sana- 
rati la the opanhiK linca of the ParinddbL Vdchaapati 
then pteeeded Udayana bj 14S jaan, amt mut have been 
himaelf preceded hy the author of the Vjdfa-Bhiabja by a 
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Now ibe question i*—in these muced sub- 
tttnoe* does the fusion take place by Parmm^iHaa 
or by larj^er maftee (or lamps) f Now a Paramunu 
if defined to be the smallest portion of any fob- 
stance which exhibits the characteristic qualities of 
that fubsUncci—in other words, it standa for the 
smallest homogeneoas portion of any substance. 
It is not without parts and therefore not indivi¬ 
sible. It is subject to disintegration. In a Bbuta 
or its iiomeric modification, (he Paratniiwu* the 
smallest homogeneous component particle, is un- 
mized, and therefore corresponds to the atom of 
mortem chimistry. In a mixed suhstance ( 

) whether it it an ’isomeric’ or a ’polymeric' 
compound* the qualities are due to the mixture, 
and therefore its Paramatnu. the smallest homo- 
geoeoui particle possessing its characteristic 
qualities, must result from the mixture of the 
Paramiinas (in smaller or larger numbers as the case 
may be) of ibe cemponent snbstaooes. The Para- 


loaatr iaitrval still, fer Viehs^pati sserthfs the Bhtsbya to 
Veda.Vjisa biiDwir( ifwt^ wiW atw wiasi hawR 
TIm* interaal sridenes also points to the rooeliuioa that lha 
Bhishjm faoQOl hare been composed later than the aiath 
ccatury,*—cf. the quotations from Panchssiliha, 
aad the Shasbri*Tantra*S'tstfa, without a singlr refeience to 
l'svmfa*Krvdiaa-»whieh is dedsiTe. I may add that I 
rtnrtDher to hate erme acme panagea of a similar import to 
Buddhist and other writiogs of a still earlitr date. 
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mAna of a nixed eub<it«Doe therefore oorreepoodi 
to what we now call molecule. ( 
afTWTwfffif—wTwmw I ft ofwvwmwei ifwawwl www- 

iimiw wwfirvll a: wqwiqJ^q^mw:—arwwfi!— 

SiStrm 52, Pada 111.—in^fqwni w Umiwm' \ 
wqRcmwrfwihnefYTxqi fffwr^tennwiiTrTfinittwq i f«vfe* 
fww,—OTwiwm, Sutra 88. Chap. V.)—That the 
ParamAnua form moleculet (fl^) in forminj; 
anhatanoee, ia aeknowledt^ by the SAnkhyaa aa will 
appear from Oau(iapAda,<-irar fiwmaifwr. • 

(on KArikA 12). Eren the Vaiaeehikai, with 
their prejudice a<:aiost *j>ohTneric* or 'nefcerogenic' 
conbinattoD, acknowledge that in ^polymeric’ com* 
ponnda the different Bhuta aubetaocea unite by their 
ParamAnua (or atoma\ though they rigidly ioaiat 
that in aueh caaea only one atom ahoald be regarded 
aa the 'radiole* ( ainera or ewifwawtra ) and the 
otheia ae co^efllcient cauaea ( fafwnanw—nwaaiw ), 
e tj. aawqTa—q4 ; aq; afaxanfauiawr- 

arif (iaMisaiq: (vva- 

nraarw — where SVidbara notea arfiaT aaeii vqaaai: 
and ITdayana Aaaiqt qrai^f mfvwiaaifafq aaiqi 
fTTwraa' fqqfaif) i 





120 


HINDU GHEHISTfiT 


It M odIj m tbo madixBVftJ &tnkbjm-PaUhjftlA 
that under the infloence of the NjAj^Va5#»hiWA 
doctrine a radical difference irae conceived to cxi^t 
between the stroctore (or conetitotioo) of a molecule 
competed of StomeriV atome, and that of one com- 
pofod of hetero^^rieoot (or ‘poljmeric'f) 

In the former rate, there waa believed to take place 

iDtimatc onion ( aw \ in the latter caae, only a j^oup* 
mg of comparatively free or looeely attached atoma 
round a radicle atom (wvn), with liberation of 
Enanry ( orfarai) and the aetting up 

of Qoef|ual utreiw and attain ( iwvpw X 

At the tame time, it waa of conrae admitted that thia 
diatioction dooa not apply to the forma of aubtile 
matter ( Tanmdtrm—) which could unite in inlU 
mate foaiou, wboUier bomogeneoua or heterogent^oof. 
For example, the aubtile body () which m 
fuppoaed to be the teat or vehicle of tba oontcioua 
principle it acknowledged by VijriAna-bliikaha to be 
P«bia-Bluiutio ( qw^enn ) ; in other worda. all the 
fi%*e Tanmdiraa aerve aa material caoaea, though tbe 
groea body (the animal organitm ) ta atated to be 
only a 'polymeric" compound with the £arth*BbuU 
at radicle or bate. wfuwmftV w i 

an iinavw rwrTfwfi*i w<lvi| ( aawwuiw— Sulraa 
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11 and 1£. Chap. ^ 

Vlfli [ibid, Sntra 19, Cb»p. IIL) 

Brit ia the original S^irikhva-PiiUnjAla it ap* 
pativ that the produotlori of a new AiibirtaiKM bj 

mixture of uotiko Biiutas (fairriSYea^w) wma con¬ 
ceded ae freely at in the VedAnta, and vaa coooeived 
aa nowise differing: from the formation of « com¬ 
pound of atoms of the same £hnU class. The 
Situbbya analysis of all change into transformations 
of Energy due to collocations of nuclianging Outiaa, 
in other words, the prevailing chemieo-physical ( or 
pbystoa) ) point of view» natnrally recognises no dis- 
tinctioD betwoin collocations of *isoiuerio* and those of 
heterogeneous (or ^polymeric* fi atoms At bottom 
they are all ts>Uocalioii8 of the Gutias. Even Vijfiitna- 
bhikshu who, os one of the latest expounders ot the 
Sitiikbya-PAtanjala, has been mo^t affected by the 
Vaiseshika prejudice against ‘polymerit/ eombioatioo 
( rswriffaedYv } urges that the qualities of a compound 
substance are not neceaaanly the result of similar 
qualities in the component elements, 

vfa g kil ( ) wfn ^ f^wn: i) 

EUewbere be explains that far from the vital acti¬ 
vity being iodepeodant it is originated and main¬ 
tained by the oombined operation or fusion of the 
different sensory and motor reilezes of the living 
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orgmoMotf and notat tiiat the united opermlion of 
mixed (or muceiloneout) caueet, where there ie a fit 
oollocttion of matter, cffera no difflcolty to a follower 

of the Silnkbya-PiUafijala www^- 

wmn, xf«5: ew 

wmai pa^inim, Sutra 82, Chap. II). In the 
middle of the ninth century, wo find Vjichaspati 
inatancin^ M>iDe ^heterogenic' or 'polymeric' compoei* 
tiona aa typical exam plea of evolutionary change 
( afV^in ) and unhesitatingly accepting the aobitao- 
tive character of the products. In the Kaumudi he 
deacriliei the variout acids and juices of fniita as 
modifications of the tame original water in the pre* 
senoo of different kinds of earthy accretions. The 
process it peculiar. The water-particle (or atom) 
•erres as a radicle or centre of a system, and the diffe¬ 
rent kinds of the Earth-Bhuia centering round tbit 
as a nucleus become the seat of forces, which bring 
in the developmeot of new energies (and new quali¬ 
ties, tastes) in the water. aur 

xmm afaamtq tniftwiwfiniajaaiweai fa«w%i fSi 
wifxis wsaiagat: 

aa^fsi I ( on Karikh 16). ViUrbaapati also 

points ont that different substances may be 
Iransfonsed into one sod the same sabstance (e. g. 
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Ibe prodaotioa of mi% bj Iho cow, Uie home, ebe 
buffalo Aod the elephant, thrown into the «alt factory 
of Sambara in Rajputana or of the fleme of a 
Oiodle by the combination of wick, oil and fire. 
(qftwT^ww* wwwfwfir van oftwm: rr i irmr aeisw- 
a fa vuT o nat an ifnftw ta f owwawnanAanwa: ofkvni:. 
afdJwravat w ffh on wiawiw. Pada 

IV. Sutra 14.) 

Earlier •till, i.e., not later than the oixth centnry, 
the V^iUa-Rbdthya, noliner that inoit^nfc mat tor, 
ve{;etable eubetancee and animal eubetanom do not 
differ tram one another eMntially in refpect of 
their potential enereiei and nlUiiiate coaatitoenti^ 
pomtfi out that varioaa bi-Bhautio chemical com* 
poiinile of water and earth aubetancea, in the abapo 
of aapa, acida and jnicea, are found in planta in 
tbeir different parte ( ww^fwl: vrfcwTfV.ir taif^lvaw 
aeiat^ irif }• In other worda. bi-Bhantio oompoonda 
are here placed in the tame category ae •iaomeric' 
coDpouncla uf •uhatanoi'a of the tame Bhuta claae, 
for h^pre I ho partioiea of both tho Bhutao are 
regardeii as forming the matter (material cause-^ 
wqtVTWwnw) of the amalleet bomogeneona portiona of 
tbe compound •ub«tances. 

JY Vilchaapati naturally intorprcta this to 
mean separate modificattoDfi of the two Bbutaa. 
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The view of the esrlier SAAkbjrme ihet etomi of 
different Bhfilee may cbfDically oombioe to form 
molecales of oompound sabtUnoet as much m atome 
of different modes of the same Bbuta coroesi out 
clearly in Utpoia's brief refereooe to the SiU^kbya 
system in his eommenUry on Varabamibira's Vrihat 
Sawhiu. ( w. | awaaniarfa wsfw i 

itw: mWvwt afteifa i air: a^aYn|irwwif^ 

Utpala, Chap, i, S^ioka 7 )• 

Chemistry in the medical soboola of ancient 
India :—As a matter of faot« loof? before (be 6f(b 
century, probably as early as the drat oentury a. 
the prevailing; schools of medicine and surgery which 
were based on the S'dtikbya teaching: with a metho- 
doloy^y derived from the Nj/tya-Vaiseshika doctrine 
( cf. Charaka, S'ltriraslhdaa. Chap. I. Vim^tDasthlIna» 
riiop. Vlll^also Susruta, Sliiiiasthuna, Chap. 1) 
ha/1 founde/i an elaborate theory of inorganic and 
organic comjioundsi which e<|aa]ly admitted iso- 
Bbautio and hetero-Bhautio combinations. Like the 
Vedantists, Cbaraka held that each of the gross 
Bbutas (MahAbhutas) is a peonliar altra-ohemical 
compound of five original subtile Bbutas. In this 
sense, every substance is penta Bbautic. but for 
purposes of chemical analysis and synthesis, i. e. 
considered with reference to the MabAbhutas, all 
substanoea in their ebemteal constitotioo, belong to 
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one or other of Iba following rltfee^: Mooo- 
Bbaotio, bi-Bhautic, tri-Bhautic, tetrm*Bhsutio» and 
fieDta-Bbautic. Compounds of different BbuUf, 
again, may combine to form more complex frnbsUn* 
cee, and these in their turn, higher compounds still, 
and so on in progressive traoiforination, u is more 
specially the case with oit:aDic substances and 
produetiu 

Physical characters of the Bbi'itas The pre¬ 
vailing physical cbaraoters of the different Dhutas 
and their isomenc modes are enumerated ai follows. 

Earth-substanoes—Heavy, rongh, hard, inert, 
dense, opaque, exciting 
the sense of smell. 

ApHubstaocea^Liquid, viscous, cold, soft, 
slippery, fluid, ezoiting the 
sense of taste. 

Tejas*sabstancef—Hot, penetrative, subde, light, 
d ry, clear, rarefed, and 
luminous. 

Vdyu-aubstances—Light, cold, dry, transparent, 
rare-fied, impingent 

A"^Asa>subtUDce8—Imponderable ( or light), 

rarefltd, elastic, capable of 
sound ( vibrations ]. 
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Wlt^ I—Cbir»lc«, SViriravlhitDa, Cbiip. 2t'; c*nijmre 
SturnUi SiilrmsthAna, Cbap. 41 ). 

Cbaraka point# out that the priinar)* <|uali(ie 8 
or specific physical obaractera of the five Bbiitas 
are tactile qualities, t. e. sensible to touch, e 7 . 
Iiartlnees ( or rouf^bnem ) for Farlb, liquidity ( or 
yielding to pressure ) for Ap, impellins: or moving 
force ( pressure) for VAyu, beat for Trjas, and 
Vacuum ( non-resistance, penetrability ) for A^asa. 

( qaaireatwit, 

inaTasin?iftwTi5> it M iwmni 1 
nai lAMirq • 

Charaka*S*arifaatbitoay Cbap. L) 

t cf. the elaborate enumeration of physical oliarac- 
ters quoted in Vijuilna-bbikshu, Yofa-Viirtika, 
Sutra 42, Pada I also Vaiavara’s cummenUry 
on Tattva-traya Aebit-prakarana ). 

The MabA-Bhutas^mechanical mixtures 
Susmta notes that each of tbe ^ron Bhntas (MabA- 
bhutat) » foood mixed op with the other Bbiitas 4 
—#• g,f tbe MabAbbuta A 1 ta#a is tie receptacle ( or 
%*ebic)e ) of air, heat-aod-light, and water vapour ; 
tbe Mabubhuta VAyn, of water^vapour, ligbt-and 
beat, and even fine particles of Earth held in 
suspension ; the MabAbbuta TejAs, of cirtb-porti* 
cles in tbe shape of smoke, and also water*vapour. 
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So5ruU. Sluirs- 

i^tliiloa. Chip. I. ) ?*r: ^ww- 

wrft«Tfii I irrfl I i 

1 ^witvm qr>?l«ivfq r—DiJvmni on 

$n/iruU, loe. eit.) 

Mono*BhiQ(ic Eaiih-sub«Unofi r^Chinka and 
Sumta regard the following as Earth-fubttaooea— 
Gold, the five Lobas ( silver, copper, lead, iron and 
tin) and their *rast\ arsenic, orpiment. varioas 
mineral earths and m\i*. sand, precious stones, 

( Charaka, Siitrastb^na. Chap. I. Cf. also Su/rrata. 

Si'itrastbitna, Chap. I—mfifi: 

fV'^i^vqTsnee; i va qifdamHeiv’tfvaft ifitawifa^ 

I arfcaa^ ataaafawinfwiafvmwsie^ 
cfnna!«ii airAqt^Dalvina on Snemta, Inc. ci(.) 

The lalts include common salt, saltpetre, etc. 
Soemta meotious, the alkalis, borax, natron, 
Yavaksbnra ( carbonate of potash I eta The Aodbhida 
salt, nn inflorescence of the soil, standi for laA ( 
afoi«4 awnt^ire: ). 

Of these Eartb^bstanoev, some were known 
to be compounds, e. g, tbe chemical salts of the 
metals, collyrium eta Soernta detcribea the pre¬ 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and thco 
roasted ( wapfir) ( Cbikitsitsthitna, Chap. 10 ]. 
These metallic salte are therefore mono-Bhantic 
Eartb-compounds. Saimta also gives tbe preparation 
of mild and caustio alkalia (Shtrastbdna. Chap. 1L 
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Origin of prfcious stones :—Soma luuardad the 
guess thet the precious stones Are rocks (or earths ) 
metamorphosed by natural process in the course 
of ages ( Vardhamihira—SWi IP- 

•insp^—Utpala notes, —wmeil sisi: ). 

Ap-subsUnces, simple and compound :— 

SusruU, following Charaka, enumerates various 
classes of Ap substances ( m follows 

waters, acids, milks, curds, butters, oils (vegetable 
as well 08 animal), fats, honeyst molasses, alco* 
holic liquors, urines etc. 

Pure Ap ( Mahdbhuta} is tasteless and the 
six tastes ore developed when the Mahubhiita 
Ap enters into combination, mechanical or chemi* 
col, with other MahAbhutSkS. Sufruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and whore the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt,—where predominantly watery, 
the resulting taste is sweet,—where the Earth 
particles are mixed up with Tejas, the water tastes 
pungent or bitter etc. Such is the coso witn mecha¬ 
nical mixtures. In the cose of bi-Bhautio or tri- 
Bbautic compounds Charaka mentions that sub¬ 
stances with Mahdbhuta Ap predominating in 
their composition taste sweet; with Mahdbbutas 
Earth and Tejas predominating, acid ; with Mabd- 
bbutos Ap and Tejas predominating, salt; with 
MabAbhutas VAyu and Tejoa predominating, poo* 
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l^nt; with M abdbhOt— VAja aod A1c(Um predo- 
DaiDating* bitter ; and with MabAbbulM VAju and 
Earth predoiflioatjDg, aatringent (Cbaimka, Sutra- 
atbdoa, Cbap, 26,—cf, Su5ruU, Sutraatbdna, 
Chap. 42). 

In fact with the exception of Soarata'a wateiv 
which are mechanical mixtarca, or rather aolationi, 
all these Ap-subetanees are organic prodncta 
and^ aa sacb, penta-Bbautic, v e, compouLiled of all 
the 6ve Mahdbhutas^ and tbe particular *taate* 
which ii developed dependc on tbe relative pro¬ 
portion of tbe MahAbbutaa, and (he predominanoe 
of one or more of them in the penta-Bbiatio com¬ 
pound in queatioo. 

Qaalitiea of Componoda.—Tbe iaomeric modea 
of each MabAbhuta have apecific ooloara, taatee 
etc. due to their atmctaret f.a. the arrangement 
of their atoma, and the pbjaico-ohemioal cltarao- 
tera of oompounda wbether of tbe came or of 
different MahAbhutaa reauit from tbe eollocation 
in unequal proportion of tbe different forces 
latent in tbe atoma of tbe component aibetaocea. 
Charaka adda that tbe varied forma (textures) 
and ooloura of organic aubatanoea, whether vege¬ 
table or animal, are derived in tbe came waj. 
qe lftft veiet e a w g eqd weifntwfcSwrq aemmaiq i 
Umarfire wfCT^veiet amrealafereifi; i 

Surmta ignorec Charakaa dietinetion between 
Mabdbbutil and subtile Bbuta, and vlevc cverj 
9 
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fubiUnce u in reality penU-Bbautic and it ta 
only the relative predominance of a particular 
Bhiita or Bhhtas in any inbvtanoe tbat deter¬ 
mines iu Clara (tf^rwrn 
i wrfif 

wna* ^^lrt ri tiwn* vi i Suarata, Sdtraa- 

tbaoa Cbap. 41) 

The extant Chaimka and Soamta—SacoeBsioa of 
medical aotboritieei 
. The extant Charaka and Snarata, the eonroea 
of our present infonnation regarding the progress 
of acientiGo knowledge in the medical schools of 
Ancient India^ are both redaotiona of orignial 
antborities* Tbe extant Cbarmka ta a redaction by 
Dridhabala of tbe genuine Cbaraka SanibitA 
vbioh was itself a redaction by Cbaraka of tbe 
original work of Agniveaa, tbe disciple of A'trsjra 
Panarvaau aa diitingnished from Eriabiuttreya and 
Bbikabu A'treya* also well-known medical autbo- 
ritiea. Tbe extant Soaruta ia a redaction by 
Ni&g4rjana of an original work ( Vriddha Stunita ) 
by Suanita, tbe disciple of Dbanvantari. Tbat 
Cbaraka preceded Snamta is almost certain. 
NdgArjona was probably earlier thAi) Dridhabala. 
At any rate, Dridhabala imported inta Charaka 
much of the aurgical knowledge wbieb had till then 
been the traditional heritage of the Snarata school. 
And in the matter of tbe surgical treatment of cer* 
tain diaeaaes, tbe gennioe Dridhabala is often aa 
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advanced at Soaruta's redactor himeelf. The latter 
waa probably ideotieil w th the alcbemiat Ni'igiUjana 
( Siddha Ntt^Arjuna ), the metallurgist N^igurjuna 
( author of a treatise on motallurgy, L)liaB' 2 Vstra ), 
and the Buddhist Nugfirjuna, author of the Miidbya* 
mika-stitimvritli. Chmrmka and Sosruta continued 
to receive additions after Dridbabala and N/tgur- 
jona^ and even after Vdgbha/t, bat the whole of the 
extant Charaka is probably much earlier than tbe 
commentator Chakrapitni, and tbe whole of the 
extant Susruta earlier titan Dalvana, the commenta* 
tor, and Mddbava^ the anther of Rogviniechaya. 
The extract# in Vi4gbhata make it certain that the 
passages I have quoted or shall quote from tbe 
Sutrmstb/lna and S'lirirasthiina of Charaka and Sus- 
mta cannot be later than tbe sixth century of the 
Christian era. 

Preparation of Chemical Compounds.—The 
knowledge of chemical oompoands and of their 
preparation continued to make progress in the 
Charaka and Susruta Soboolsi The great metal* 
lurgist, Patanjali^ in his treatise on Metallurgy 
(vVivTUi) gave elaborate directions for many 
metallorgic and chemical processes specially tbe 
preparation of the metallic salts, alloys and amal¬ 
gams, and tbe extraction, purification and assay¬ 
ing of metals. Probably it was Patafijali who 
discovered tbe use of the mixturea called Vidas, 
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which contuned aqua regia or other minerml aoida 
in poteotia. Unfortanat^T Patafijali'a magnum 
ppti^ appeare to have been loat, but extraota from 
it are frequently found in mediaeval work* on 
Medicine and Raaiyana, which leave no doubt 
as to ita remarkable scientiSc value. The metal- 
lurgist NtLgArjuna ad\'anced the knowledge of 
ehemical compounda by bia prepaimtiona of iner- 
eury. The Harabacbarita* in the seventh cen- 
torj, relates a fable concerning this N^drjuna, 
and speaks of him as a friend and contemporary of 
Sitavdbaoa. The relative priority ol Patafijali and 
Ndgiirjnna is a vexed question in the history of 
metallurgy. That NdgArjuna’s Lobmi^lra was earlier 
than the final redaction of Patafijali will appear 
from the following ciicumstanoes .^(I) Chaknulatta 
in his summary of N(tg^irjuna mentions that the 
chemical process of testing pure iron must be repea¬ 
ted twice before it can be regarded as decisive^ where 
as Sq'vadiUa Sen's rztrsct from Patafijali shows that 
the latter directed the procsts to be repeated seven 
tiaes;(2) Patafijali in the Abbraka-vidhi (mica 
operation) adds mercury, which in this particular 
operation is quanting in Njtgitrjuna's recipe (cf. 
Chakradatta, and Patafijali as reported in the 
Yogoratnukara-samcchdiaya ); sod (.1) N&garjuna 
is quoted in the earlier compilationp, Patafijali in the 
later. 

Early in the sixth century* Vaiuhamihira in the 
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Vrihmt SamhiU aeraml prepmtiona of 

oMneoU or powdert cmlled Vajra-lept **oemeoto 
ftroDf^ ts the thunderbolt and there was ample 
a«o for these in the temple architecture of the 
BuddbUt period, the romaiut of which bear 

testifflooy to the adamantine strength of these 
metal or rock oemenls. (sufrCfinwiIrt^T- 

cfainti ermat aaawwrfaardt i Chapter 56, 

Ibid, y, Varahamibira also alludes to the experts 
in macfainety (warfka:. awai;) and the professional 
experts in the ooroposition of dyes and cosmetics 
(areaw^hifaf: Ch. 16, also Ch. 15). 1 would also 

refer to the interestiog Chapter on Perfumery 
(Ch. 70) where VarAhamibira gives various reeipes 
for artificial imitations of natural flofter scents as 
of the essence of Vakula, Utpala, Cbam]^ka, 
Atimuktaka 8co^ armoges compound scents in a 
sort of scale according to the proportions of oer* 
lain ground essenoes used in their prepamtioD, 
and determines by the maibemaiteal cafeulos 
of combination ( ) the number of 

Tariations of the different notes in this scale. 
To these classes of profesriooat experts were 
doe three of the great Indian discoveries in the 
cbemieal aria and maflafactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
aecured to her an easy and uoivereally recognised 
pre-emioenoe among the nations of the world in 
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iDftDufacturi 0 aod exports :~( 1 ) the prepvatioo of 
fast dyes for textile fabrioe bjr the treatment of 
nataral djes like ManjisbfAji with alum (gsft 
nvefsriit) and other chemical ( e. jf. sulphate of iron I 
also oow-Hlun^ (cf* the ‘‘cowdung substitute^p 
Roscoe) i (2) the extraction of the principle of 

indjgolin from the indigo plant by a process which 
bowe%'er crude is essentially an anticipation of 
modern chemical methods ; and (3) the tempering of 
steel in a manner worthy of adranced metallurgy, 
a process to which the mediujval world owed its 
Damascus swords. It was this applied chemistry 
much more tbsn bsodicraft skill which gave India 
her premier position in the middle ages and earlier 
( indeed from Pliny to Tavernier) in exports and 
manufactures ^ for in handicraft skill ss in design 
and workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan* 

The Wicavudatta and the Dasakumiirm Charita 
in tbs sixth century allude to the preparation of 
a mass uf flxtd or coagulated mercury (une* 
w ; a chemical powder, 

the inbalatioD of wbieh would bring on deep sleep 
or stupor : a chemically 

prepared stick or wick for produciog light without 
fire (; and a powder which 
like aotestbetio drugs or cormre, paralyse^ 
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Miuory ud motor organ# ( 

^i^: \ Vrtoda 
( circa 050 a. d. ) notices the preparation of sal* 
pbide of mercury (rarvitad) composed of one 
part of salpbor^ and half iU weight of mer¬ 
cury ; and also of cuprous sulphide (adftiiTW). 
ChakrapAni ( circa 1050 s. o.) mentions the pre¬ 
paration of the black sulphide of naercur}', •'by 
taking erjual parts of mercury and sulphiir'\ 

The Ra»Amava ( oirca 1200 a. ix ) notices the 
ooloura of metallic ilamea, probably after Patanjsli; 
c. g. copper gives blue flame; tio« pigeon- 
coloured ; lead, pale ; iron, tawny: blue vitriol, 
red. It may be noted that the RaHsirtiava regards 
mercury as a penta-Bbautic substance. 

The Rasaratoa-samaohehaja divides the mi- 
neral kingdom ( Earth-subataooes, aimple and 
compound ) into the following clawea(1) 
The eight Rasas, mica, pyrites, bitumen, blue vitriol, 
calamine, eta (2) The eight Ifparasas 
( uvefiil in operations of mercury ), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medieioal earth* to which may be 
added tbe eight SddhArana Rasas, sal^mmoniac. 
cowrie* cinnabar, rook vermilion, etc. (21) The 
gems, diamond* emerald, sapphire, cat*s eye, son- 
atone, moon-stom*, pearl* etc. (4) Tbe metals. 
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IfoM, ffilfer, iron, copper, lemd, tio, and Iho allojn— 
braM and bcII«meUJ. Other Eaiih^sabrtaooes are 
rix ralte, throe alkalis, mioeral earths, and several 
poisons ( cf. voL I, pp. 82*98 )• 

Chemical compositions and decomposidena— 
metallargio procenses*—In these writio(’s, ive 
freqaentljr come across insfancos of chemical 
composition and decompoaiUon, by processes, 
more or less cmde, of calcination, distilladon, 

snblimation, steaming, Bxation, etc. ( 

vvonm, irsw, ww etc.) e g. the pre* 
paration of percbloride of meronry by taking 
common salt and mercery (finnx- eirav yw- 
^f^ar^TT: ); of mlpbtde of mercury 

() by taking salpbnr and mercury ; of 
Sindura from lead (fr^ nrasmsif—Amara- 
kosba sixth oentory a. n. ) of the medicinal oom- 
pounds, Svama-sindfira and Raeasindura* with mar- 
cory, sulphur and gold, where gold may have been 
fancied to induenoe the resulting componnd in some 
mystenooc way, •ither me m MyMmio* or aa a 
catalytic i^also the extraction by cbemical de* 
oomposition of meronry from sulphide of mercury 
(—vide ) J of copper from 

sulphate of copper ( aww) by heating this 
substance with oae*foarUi of its weight of borax 
( Rasaratna sarouebefaya,—cf« Bbuvapraktsa, fpti 
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ij nii^ iinfii) ; of anc (wm, 

mw^ ) from ctlantioe ( twm— lUsiIrnavm ) ( of copper 
from pyrites ( ftruv, eto»— Ras^rn«VA^ (tbongh 

tbe goIdoD pyrites were stipposed to be s semi^meUl 
of gold, con tain iog some gold sloog with the 
essenoe of copper )—the parifiostions of meroary by 
repented dUtilUtion from lend nod tin with which 
il wss wont to be sdaltemted in tbe mmrkeU Tbe 
vnrioos metnilurgio process described nre—extmo- 
tioD, parifiontioD, killing (formation of oxides, chlorides 
and oxy*chloridet for the most part), caloination, 
incineration, powdering, solotion, distillation, 
precipitation, rinsing ( or washing ), drying, stoam* 
ing, melting casting, filing, etc. to all which each 
of tbe known minerals waa saocessfully subjected 
by tbe use of apparatus and reagents and tbe 
application of heat in different measures — 

snBvwqrv^ and X—methods which, if often 

crude, especially from tbe absenoe of indepeodeat 
and isolated mineral acids, were yel in several 
instances remarkably simple and effeotire, and which, 
after all by the use of various Virfas potentially 
containing mineral acids aqua regia, sulphuric acid, 
hydroohlorio acid, etc.) virtoally accomplished the 
practical ends kept in view. To these were added 
seveial special processes for mercury (e. g, fixation ), 
bringing up tbe number of mercurial operations to 
nineteen. 
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It may he noted that tbe mixtures called Videe, 
which poteottally contained dilate minera] acide. 
were re^larlj employed not only in kiliio|; tbe 
metal* ( forming their oxide* and chlorides j, 
but^wbat is of fondameDtaJ importanoe—for pur¬ 
poses of chemical decomposition of metallio salUp 
etc. and the extraction and piirilicatioo of metals. 

Organic CompouDJi>.^Orgmnic Compounds are 
cither fcgetable or aoimsi substances ( wrm 
^ )• The molasses^ the fermented liquors, (he 
saps and juices of plants, fruit acids, vegetable 
asbes and alkalis together with tbe tissues of planis 
are vegetable compounds (wUrg mm f n ). Honey 
milk» curd, butter, fat, bile, urine, and other excreta, 
together with tbe organs and tissues of animals» 
are animal substances. Cbaraka notices vegetable 
as well as animal oils. The viscous (oily) substances 
are classed under four hesds—butters, oils, fats, and 
marrows ( am srwr iw^fsv;). Salt may 

be either mineral or vegetable salt. 


Susruta divides poisons into two eluses^Vcge* 
table and anicnal, but several poisons ezprMly 
termed mineral poisons ( vrqfsv ) are included in 
the first class. 

All organic substances, whether animal or 
vegatable, are penta-fihautic, being compounded 



UIKD17 CHEIIlBTfir 




of i^reftter or Im proportioiif of tbe five Mahi* 
bhutaf. 

Takinis: tbe baman bodj Charaka finda that 
tbe fiPtoa i$ compoeed of aixteeo orgaoie aab- 
ataDceii riz* four, composing the Sperm-cell which 
comce from the male; four oompotiog the germ- 
cell which comm from the female i four added hy 
tbe tracFformatioD of the nutritive material, and 
finallj, four kinds of aabtile matter, which together 
form the vehicle of the conacions principle. At to 
tbe four organic subttance* which compote the 
tperro-cell, or the other four which compote the 
gerro>cell, it it not clear whether in Cbaraka*a view 
they are also in their turn compounded of lets 
complex organic tubfitancea, or whether their 
constituent elements are inorganio penta-BhauUc 
oompoundr. 

Tbe tissues that appear in the ooarse of deve¬ 
lopments of the fa*tus are furtha* transformations 
( higher compounds ) of these fa^tal lubstancos. 
All the ooxapooent sabslaocet of the body are ponta- 
Rbautio coropoundt, though sometimes they are 
assigned (o tbe particular Bhdtas which predominate 
in their composition, e.g. bile to Tejas, lymph, ebyle, 
blood, fat. urine, sweat and other secretions to Ap. 
and skin, llesh, bones, nails, hair, etc. to Earth. 

(irK i—ww wijfiwTfa 
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mmfnwmfk H teq. ChftimkA, 

SliriraAtbAiiA, Chap. II. ride also Cbaraka, 
SArirmathAna. Chap. VII. of. Gai'igAdhara^a 
Jalpakalpataro. filM ^ 

• m^%ni ipwro rftt 

■wrw7W^i!fk«ncWN: i aW wrfiUJTftar^aq^iaiwail i 
Cf. Charaka S'drtrastbaoa, CI^p. IV. vmnnaa^sro 
af ii|^afaam: i ) 

Fcotal Development ( after Snerota ). The ovum 
fertilised by tbe aperm-cell and developioft nnder 
the iofloence of animal heat forme sucoettiTe lajere 
and tiaanea even aa layeri of oella and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal (eirww:}, then follow the 
several tissues ( wwi: X the fleshy tbe vascnlar tiasoe, 
tbe fat and marrow, the lymphatic ( and glandular ) 
tissue, tbe intestinal tissues, tbe biliaiv and tbe 
seminal veesels,—>tissaes which are re;t^rded by 
some as modifications of tbe original dermal layers 
of tbe ovum (of. tbe layers of the blastoderm and 
tbeir relation to the tiseuna in Embryology). Tbe 
tiasaea are supposed to be developed soooessiveiy, 
one out of another, by chemical action or metabolism 
( X s. g, ohyle is transformed into blood, blood 
into flesh, flesh into fat, fiat into bone, bone into . 
narrow, marrow into sperm-csll. Tbe organa are 
next formed ont of the tissues. Tbe liier, gall* 
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bladder ( vtw K apken a&d loDf^a are referred to 
the blood ; tbe inteetioea to the blood, lynipb eod 
bile I the kidoejt to the blood ao J fat; the teeticJea 
io the blood, lymph and fat; the heart to tbe 
blood and lymph ; and the tongue to tbe lymph, 

blood and flesh, Viiya, with the accompaniment of 
animal heat, impels tbe *enrrenta* (sftatfe) in the 
system ; Vitya acting on tbe flesh gires rise to 
the masclee, and it is Vdyu again, which, with the 
eseenoe of fat ( or marrow), prodaoes the nerres, 
arteries and tendons. ( Hw latflfaflii 

amifawi: ems^ mfm t—wwr mmfli fw aiwafai • 
mfv vn: wrii imH i mvt s^ wtrm i 

Ffdhir i aifrsr 9iUxi i aijdT iwarr i 

I wft flnnm i waat nmxtt i—aiw 
i^et aeq Susrota, S'krirasthAna, Chap. IV.— 
xmvfi wt* stfenRr. wrralr i a* 

9mt ’nr. evai awe: i Sutrasthiina, Chap. XIV.} 

The following parts ( ttssnes and organa ) io 
the fa'tos are in a apeotal aense modificationa of 
tbe fonr organic sabstances contributed * by tbe 
sperm-cell of tbe male parent; hair, nans, teeth, 
bones, nenres, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substanoei derived from tbe mother,^skin, blood 
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t?Mh, ilia hear I, livar and rpleen, kidnajf. 
•tomaoh, iDtaatinea, etc. (Cbnrmla^ Siliiraathiloa, 

Chapter IIL mfn f^wmfm k«rif: 

iwm m- 

Mif I aif^ mmm vlrm mwmfn «iN ^ 

mm: rvwo: «fWT w» ^ 

Trt ^ «ini ^ itm ^ ^ ^ ^rrnvn ifir 

mmmtfn i) 

Chemistry of Digestion—The food wa eat 
contaiot five classes of penta-Bbiutio orgifitiio 
compouads. From tlieir radiolea or predoroiiimot 
elements* (he eabetaocef are named Earth-corn- 
ponies, Ap-oompoonds, Tejas-componDds^ Viijo* 
oompeonds and A^tiUa-compounds. The Earth- 
compounds supply the bard formed matter of the 
body, the Tejas eompounds give the animal heat 
( or the metabolio heat >, the Vilya-compounds 
are the sources of the motor force in the organism, 
the Ap-coropounds furnish the watery part# of (be 
organic fluids, and the A'lcdsa-compounds oontri- 
bota to the finer etheric essence which is (be 
vehicle of the conscious life. Roughly speaking, 
the Earth-compoonds answer to the nitrogen 
componnds in the food, the Tejai-compoands to 
the hydro cmrboos ( hemi-producing ) and the 
Vdya-compounds to the carbo-hydrates (dynamic). 
The Ap-compoondi are the watery parts of food 
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and drink. Tho Heth, for example, is a tiasuo oom- 
poaad principally of the Earth-compounds, tho fat 
of the Earth and Ap compounds, the bones of Earth 
Viiyn and Tejas compounds. The Tejas compounds 
predominate in the composition of the blood. For 
purposes of digestion it is stated that different 
operations of the metabolic beat (perhaps different 
digestive Huids are also meant) arc required to 
digest tho different snbetances in the roo>J. 

The oourse of metabolism is described as 
follows :~The entire alimentary canal is called 
Mahiisrotas (the great channel). 

The food goes down the gullet by the action of 
• the biomotor force, the PrAna-VAyn. 

In the stomach ( %mim9 ) the food becomes 
mixed up first with a gelatinous muons ) 

which has a saccharine taste, and then gats aci¬ 
dulated by tho further chemical action of a diges¬ 
tive juice (f^YTfWfTf an:)—evidently the gastio 
juice is meant. Then the biomotor force, the 
Samiina VAyu, begins to act and drives down the 
chyle hy meami of the Grahatii to the PittA- 
sayn (duodenum), into which bile comes down from 
the liver, and thenoe to the small intestines ( the 
w i nun i M ). In these, the bile (or rather the 
digestive substance in the bile oa opposed to the 
colouring element) acta on the chyme, and con¬ 
verts the latter into chyle ( X which hta at first 
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m Kata taite (poogenoy). Tbit chjlo oootatnt 
io m decomposed and metamorphosed coodition 
all the peota^Bhautio organic compound!, viz. 
time-producing Eartb-compounds, iraler parts or 
Ap-compoundp, beat-producing Tejas-compounds, 
force-producing V4ya compounds, and lastly, finer 
etberic oonslituents which serve as the vehicle of 
consciousness. The essenoe of chyle ( ) from 

the small intestines is driven by the biomotor 
force, the Prutia Vayu, along a Dhamani trunk 
( cf, the thoracic duct) first to the heart ( which 
is a great receptacle of chyle ), and tbenoe to the 
liver ( and the spleen ), and in the liver, the eoloor- 
iog substance in the bile aeta on the eeeenoe of 
eblye, especially on the Tejas substance therein/ 
and imparts to it a red pigment, transforming it 
info blood. But the grosser part of chyle () 
proceeds along the Dhamania, being driven 
by the bio mo tor force, the Vyitoa Vdyu, all over 
the body. 

TTheo the blood has been formed, the essenoe 
of ehyls in tbs hirvwf, aotod on by Vtlyn (biomotor 
force) and Miimsilgni ( the fie^h-forming metabolic 
beat), forms tbe flesh tissue, the Earth-compound 
of the food substance especially contributing to 
Ibis tissue. Of tbe flesh tissue thus formed, tbe 
grosser part goes to feed or replenish the flesh tissue 
all over the bedy, Tbe finer essence of flesh in the 
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blood m tbo chjla, aetcd on again hj VAyn (biomotor 
current) and the fat-forming metabolio heat 
in the menatruum of Ijmj b ( cirTfaie reoeivet 
riaoofity and wbiteneta. and prodnoea the fattj 
tisane, the Earth-compoanda and Ap oomponndi 

of the food especialIj contribatiog to the produoi. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tisane of the body, 
bat the finer essence of fat m the floah in iho blood 
an the chyle, acted on by VAjo (biomotor current) 
and the marrow*fortniug metabolic heat, in the 

menatroum of lymph ( tmmiwn ), becomes hard 
f or crystalline), and forms bone, the Earth, 
VAya and Tejas compounds oontribating principally 
to the product. The essence of the fat fills the 
hallow oh an Dels of the bones, and acted aii again 
by biomotor VAyo and metabolic beat, becomes 
transformed into the marrow. The marrow ie 
tranafuimed into the semen, wbion is conveyed 
down by oieana of a pair c>f Uhamanta ( ducts ) 

( f iwwf ), lodged in its reorptscles ( tfVl) 

and discharged by means of another pair cf ducts 
(V fireatw ). The semen, or rather all the 
elements in their finer essen ce, gire off Ojas, which 
retams to the heart, the reoepiacle of chyle and 
blood, and again floods the body, and sustains 
tbe tissues, thas completing the wheel (or seU^retoro* 
10 
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iog oirola) of oaotabolwin (offlfflfl Of, 

Cbaraka and Vilghhata ). 

ll ii to b« notod that, throughout, the iluid 
in the cbjrle (or bIo^*d ) acts aa the menatruua)* 
though oocaaionally the lymph, which ia iUelf a 
derivative from the chyle is added as in the ca se 
of tbu fatty tissue and the marrow ^ and that each 
preceding element or constituent of the body ( 

) takes np the proper organic com* 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic hrat u hich breaks up the 
compounds and recomhines, but the operations and 
even the vehicles perhaps of this heat are different. 
For example, tbtse beat-corpnscles in the biliary 
dnets produce the bile, but the bile secntion ie 
supposed to contain two distinct substances, (1) a 
digestive fluid in the duodenum (fiWTiwe ) which acts 
on the chyme to produce the chyle, ( wiw qinrwwiwtf 

) • and (2) a colouring bile substance in the 
liver which adds a red pigment to the chyle and 
trmnsfonne it into blood ( nrwtv ). Betides, 

there are three other biles, of which the acqne* 
ous humour in the eye is tuppi'sed to be one 

( ) helping in the formation of viioal 

images (). This is the view of Dbanvan- 
tari and his school, but A^treya bolds tfaefe is no 
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«videooe that the bile redljr perfornii the fint (di^- 
five) fnnctioD, for thit can be accoaa^ed for bj ibe 
animal beat ari^ioir from the working of the 
whole bodilj machine. There are thre« different 
bjpotheeee regarding the couree of neUboliam 
and the tncceesive tran^for nut ions of the chj^Io 

( wtarftawrtfh fear WT»i1twar- 

VC—Chakrap4ni, Bbiloumati^ Sutraathnoa, Chap. 
14, S'loka lU ; also hie commentary on Charaka, 
Sutrasthilna, Chap. 28), but my accimnt i< iauod 
upon the eecood hypotheeb which haa tbe prefe¬ 
rence of Ckakrapttni T vrc ). It may be added 
aa a corioeity that each element of the body ( Vff > 
under the . metalK>ltc heat ia eoppojcd to give off 

a finer eeeence (^ivra) wbioli servei aa the 

material of tbe next ancoeeding element, and a 
droea (wv), which forms some of the excreta 
in the body (inolnJing the oaiis, the hair, etc. ), 
besides retaining. ite own sabitance (the groaa or 
main part) .which is driven along by the Viiyus 
(biomotor or vital corrents) or bj the Srotas 
to its destination to the body* Some idoa of circu¬ 
lation appears to have been entertainod, for the 
heart which receives and then sends down the chyle 
through the Dhamanis geU it back transformed 
into blood, and the Ojas also , proceeds from tbe 
heart and returns to it along with tbe chyle and 

bJcoA(Cf. Vdgbhata—«r. vuvr ftro: vnrvii Utm 
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tf I fto*: 

qwi wwTfVTii I SorrnU. Sdiraithina, 

Gbap. 46. Cf. also fii«i\q«>iiiniair if\pniYf8 <n^: i 
^nf lIN M I Ibid., Chap. 41. 

iftnifliq'qqiw: o m v^ i ; t qir^ 

»ni uifinrffn I qwT»< R ^ j^fbi «mT I®* 

f«»i qift’qj: iin: iwlqt i 

^wi q# nTrfW u qrfwqr:» IhfiRt i|«vifv 
I Cbantks, qaot«d bj Dalrmo* 
qf,<€»»w«’ ^ «Til fkqiviqvnt 

I qiin «»nqt^ qvfNfWNH i Ptwtt i»m 
^ ^ I «iiR«ni«t>ii:«r Tf<> «isr«<n«K i 

nm i ijvqiiini9 nr «i 
fqqiv tnwf: i qqi<«q«i fqg ^fii i...^v«i 

q» qi^wi^' stf<».n i fiwqT!|-«iW<l*it5\fNi* 

JqmiqH, i...R<>twI i fWlvqr 

«qTt<« I qi^jfrtwT f4 <ni ^t«- 

w«qtfii I ^ OTiftJq »rt6 qrwf«»’fin(, f^wt 

«T« lAai a Hft ^tsfinnqit i ifa^sqfiiqn^t vrn: 
€aaiin: I wf*i wqrtlan irtft qarn i wxrtii 

m a»i a^txa; i Rwi wf^ 

awT to; i TO i wma i; «■' to; i 
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Ohankft—DridAtbak SambiU. qootad hy Amtu in 
his commentary oa Vilgbhs/s« awi 
«WT«lrt t^I^tWTlTWffS, ITVT ^ rnh Jli ITfSfhl 
fnvm-aiwq fvniYnf n i 

^ ^w* otaifh I in?t qwwrina 

•Ttmnnwffl, ^rs^irftnxmiiq ^ irsafv i (Chakia- 
datU, Bhilaamati). This passage showe that 
the 'venous blood* was conceived to be chyle* 
essenoe mixed with blood, and that the circulation 

of the chyle eo for as it was held to eontribnie 
its quota to the constituent elements acd tissues 
of the body was really supposed to be identical 
with the circulation of the blood (irA *Tfa 

stisrare ). This will be abuudautly clear frum the 
following account of the course of tbe chyle and the 
blood :— 

wi: mt^pTwiwTYvuw ^1 vtA was: i eje q;ani.., 
im: i|^ mw: sras ut rT 9fWt wsrfNnJn wftmwnsi 
vwai anv’ aint i>¥wd am M aa Watfl i 

im: wns^-^isai«i^ qa fesrn ..uc: aix^nw wmx- 

xesi wa> Msu: • me i mdi 4n* 

wim^ fq^n qatos: aflxitqia xri marnfm 

afbit u u ift fi i: dwxq wwwaAqwmfh mfqqffs swrfs i 
mi: mw: ssmstjai nfkSt uw4tfii: fwqrfirq 

w<tcifqimfa atmfq urfii l et seq. 
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This finer essence of cbyls wbich nonnsbee Use 
flesh coast also be esniccl in the blood, on tbe 
^irrigmtioD channel’ bjpotbesia (). (For 
disgrams of tbe central cirenlation and tbe sjm- 
patheticn-spinal nerfous system, tmfe my Paper on 
JSinda Anatomy and Physiology, Tbe mechanism 
of life and tbe inberitance of spccifio and other con¬ 
genital characters are also dealt wiU) in tbe same 
paper). 

Formation of irolrcnlar qnalilies in chemical 
C'lmpoands :^Tbe Cbsraka school, which, we bate 
seen, was an offshoot of the SfWkbya (cf. Chtraba, 
Yim&nasib&oa, Cbap. 8, swT aifipt: m 

mvwrafi!) snpplemented the above 
account of inorganic and oreanic compcnnds with 
a cbaracteristically Siifikbya explanation of the 

formation of molecular qualities by chemical 
combinatioo. In Cbaraka's view, the coloara, 
tastes, cfc. of the moircales of chemical oom- 
ponods result from the collocation in unequal 
pro|>ortion and unstable equilibrium of tbe 
different forces latent in tbe atoms ( ParamAnus ) 

themselves. (vaiaf awgqqa' 

WNrq srenfumti iqnrnifas WTOnranrt aiaiaalirfb- 

fkdwi: I Charaka.) 
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Cbemiitry of eolovrsL—A b an iniewting axam- 
pla of the way in which a follower of Charaka 
woald account for the oolours of ohenioaJ com¬ 
pounds^ I may note the explanation pven by 
the late Oai^gAdhara KarirAja Kariratna in the 
Jalpakaipataru, a oommontary on the Charoka* 
Sambiuti published at Calcutta in IbOU, prcaiising 
that the Knviraja's view is pure and genuine 
Choraka doctrine. OaAgAdhara begins with a simple 
statement The qualities of the atom, he writes, 
toad to produce bimilar qualities in the molecule. 
A molecular quality is therefore the tesnll of the 
conjunction or oppoeition, as the case may be, of 
the ntomio tendencies When, for example, the five 
Bbutns combine to produce an organic compound 
( the human body ), Tejas. Ap and Earth tend to 
produce red, white and black respeotivclyi but 
in the body (oompound snbatance ) the } allow 
colour may happen to bo produced as the result 
of these tendoDciee in that particnlar proportion 
and collocation. Tho point to note here is that 
the moloculo forme a froAh cullocatioDt redigiribtUes 
the Mass and Energy^ and up new forces in 
the system which coming into play modify the 
potencies ( or tendencies ) in the component atoms 
and thus determine the resultant This is elabora¬ 
ted into a curious but oomplete theory of the 
colours of chemical compounds. 
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The colours ( end other qualities ) of a siiaple 
sobetance (an isomeric mode of any Bhuta) are the 
result of the potoncies lodged in that particular 
ooUooatioD of Mass. Energy and Essence* Now 
when two suoh suhstancos unite, their colours 

etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 
and Easoooe, and the forces thus sot free may 
powerfully modify or oven extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, when wo prepare a 
oollyrium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury \ 
wc End the resulting compound black. To 
explain thif, it haa to be remembered that 
each of the substances ( sulphur and mercury), 
contains Saliva ( Essence ). Rajas ( Eoerg}’ ) and 
Tamas ( Mass ) in different proportions, and that 
predominant Tamas ( Inertia, Mass ) always pro¬ 
duces black, prclominant S.ittva ( Elssence ) white 
and predominant Rajas ( Energy ) rod* Now ip 
Uie block sulphide of mercury, the white of the 
mercury tends to produce white and the yellow 
of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, iu the partioular collocation in quos* 
tion, the Tamas of the mercury becomes intensive 
( ), and the block of the now intensive Tamaa 
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extioguisbes the while in the onoompooxided 
luercnrjr^ which was dnc to provailiiig Sattva, as 
well as the yellow of the tinoompounded sulphur, 
which was due lo the combined operation of 

white-producing Sattvs and rod*producing Rajas. 
Again, when, with proper apparatus and by the 
applicAtiou of hcat^ we combine mercury and 
sulphur to pro^luce the rod suIptiiJc of mercury, 
the resulting colour is explained by the fact that in 
this DOW coUooation the Rajas ( Energy )*-pro¬ 
bably of the merenry, though Gahgddhara does 
not specify—becomes intonsire (ifNi \ and extin¬ 
guishing both the white-producing Sattra of the 
mercury and tho yenow-prodneing Sittva^Rajas 
of the sulphur, imparts a red colour to the coui- 
pound. In these oases, as also in tho formation 
of red by mixing powdered termcric with lime, 
ije .9 whencrer a new colour is produced in the 
compound it is to be explained by the domi¬ 
nance of Tatnos, R.njas or Ssttra, or tkeir oombi- 
nations, and tho extinction of the uncompounded 
tendtmciAs ( or potencies ) by the forces set free 
iu the DOW collocation. But there are other esses 
where the colonr of the compound is a mixed 
colour resulting from the colours of the combining 
subetances, eg,, when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
evidently a mixed one (Pd/olo, pink), which is 
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•Mily explained by the coloors of the component 
elements (the red of tbe niphide of mcronrj and 
the white of the ealoined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 


(itewtf etM irs f t n eT mwe ew- 

wnN awPiiai'iid winrarw^; ssnwni** wsifewTifW 
•rd wrree wvfiiifsei ewswi 

fifwn Tift n tatr witral* ^efste wirrt i 

SWT cKswedl: ddlB wwdhseew' ewn: «■: w»* 
ftid wnewiw: awner^s; dhmicxwiw: etreereiai e 
l^mitinnde fitflfeai s««!l i w^Wa Vl«i‘ rwnwatfaaJ 
a^hfwOrata Kwai'a fa<draai a^S^ i a»fwwri>aeft w 
dtfaaad^ nc .e wa lf a O avaJ» i aO; aBalftnaS star* 
aarailfa; ww: i ifir airaawalaaiait wr^ 

^adVaSwaa aaiiaj’ and ata% im ihwra^a awrB, 
an«na antfarf aar i ad la^* anaaNaiiarapc*awi€ 
a^fatd alaai qwatd tdlaasrtltata jflaa'a aaiiniT- 
aTfaW\ anaA aidhi anaaiaaaaiafaiq^ft^aaa 
wiw’ ad w avait i adlalfatsillaa w w(H«i*a?l its i 
ad aftarwaedtWa •'Ifaw afa^aiait ^aidaai a araaia* 
anwad i wa wad aai—far.waraaiadlSi aadtfaa- 
aaSa wwaraiai aafa aiavaa, a w aa (a^vv 
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r4rMm2« I > ( JaipskalpaUni^ StittMtluioi* 

of Charmko, pp. 19S-200 j D piibli»bi<i 

by BhubontehAodm Bodk, Coloatto, SfmnUJa* 
mtodkaim Pitm, Stmvni 1925.) Tbit n quite 
io a line with Charaka'e explenation of the tmetfe 
of chemical compounds which has been already 
noticed. 

Parmdma*vik]a venua A rambha*TAda : Cbaraka'a 
view of the formation of a new quality or a new 
aobetanoo ia baaed on the SnAkhya teaching aa Co 
the conservation and transfonnatioo of Energy^ 
and brings chemical aynlhcaU in a line with 
evolutionary obange ( )• On this riew^ a 

new anbafanoe may arise by spontsneou« or iaoire« 
rfo change, ie, by the intcr-play rf Energies within 
the syatem of any given subatance. io the absence 

of any action from without. Mev qualitiea like 
new enbfftaoo^** at* ooly readjuatmcata of the 
old, and ronfinoal cbangea arr gciog on by 
apontanenoa disintegration and recombination. 
Opposed to this evolatiooal view of chemical 
aynCbeats as tho NyAya-Vaisesbika doctrine of 
Ararobba-viida, according to which no change of 
enbstanoe or qualify, no effcoti in abort, can take 





150 


HINDU CHEHISTRY 


place except bj the actioa of one component 
element (tubetance or qoaiitj) on aootber, A binary 
Boleoale, for example^ cannot poiweee any ‘tpeci- 
fic quality* ( ) of a kind not repre«enle<l 

in each of the two component atome. In the 
ooemtc proceei, no atom can exiat free and ttnconi- 
bioed with anotber atom, and every 'specific quality* 
ID a eubeianee can be ultimately analysed into the 
anion of two ^specific qualities' of (he same dasi 
in two nltimate particles which cannot bo farther 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci* 
fio qui&lity of Us own doss in a second partiVe, 
cannot characteriso any substance formed by the 
union of these particles ae material cmoses* 
Hence an £arth*atom cannot unite with an Ap- 
atom» to form a new i^ubstance of which both the 
particles must be cijually regarded as materi%| 
causes. At any rate, such a compound^ if eifectedf 
would be 8mell*litts, as of the two oousitueot atoms^ 
only one« viz • the Earth-atom« possesses smell. A 
oompoond of i^arth and Vdyu would be smell-less, 
colourless and tasteless, and so od« The Ny4ya- 
Vaisesbika does not deny that there may bo 
compounds of ditlerent Bbutas, nor does it 
deny the cmnsal operation of specific qtiali* 
ties as efficient or energising (dynamic) causes 
(vuYww, fkfuuurxw) but it refuses to place 
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these oompotiDde on the seme footing n$ compoaods 
of ifoiserio modes of the same Bkuta ; and it 
Aooepis the ^materiar caasality, in foch cases of 
ooly one of the BbuUs, regarding the others as 
*eo-effioients* ( ). 

The earlier Stiukbjas iucladtog the medical 
sebools of iincient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we sliall presently see, Houted this doctrine 
of A'rambha-viUla. The Jainas^ in opposing this 
Vaist^hika view of atomic combination, hit upon 
a solat ion of the problem of chemical affinity* 
Others again, found oot a tria mscfia. They 
held, as ire learn from the reports of Udyoti- 
kara in the Njitja^vArtika. and of Vjtchaspafi 
Misrm In the Tatparyya/ik&, that a molecule of 
the struetnre £A (one atom of Earth and one 
of Ap ) wonid exhibit some variety of ooloor 
aud taste resulting from the joint action of the 
atoms and of their several coloors and tastes. 
Bat as in the combination £A only the Earth-atom 
possesses smell, and the Ap-atom is smell-less^ 
and as moreover no quality in a corrponnd sub¬ 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the struotura £A would oot manifest the energy 
of smell potentially contained in the Earth-atom. 
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Heoco, Admitting the combinAtiOD £A for « 
•mell-left componnd^ the npholders of thip view 
would suppose e molecule of ibe typo £, A ( t. e, 
twA atoms of Earth auil one of Ap ) to expUin 
•ny bi-Bhautio compouDd of Earth and Ap ( like 
tlie plant tape and fruit juioes ) which exhibits 
smell in addition to tlie peouliarilies of colour and 
tsffte. ( Cf. Vaohaspnti's comment on Udyolykara’a 
refutation of this view 

wauftsufstf imv'af iiuwwnsitf 

w!*rn aifZ^TjTinwrt qwi>»qTini: 

»(« fimil I ww«rt 

^i w<wm I mnf* ^ «T«4irrTH«* i) 

Meuare* of Time sod Space. Size of atoou. 

The SiddhAnta>S'iromani gives (be follomog 
measaree of Time :— 

80 ICshanaa •! S Gliatiktis^l Kabana, 

30 KalAs B 1 Gbafika, 30 KAsbfbds « 1 Kabi, 
18 Nimeebas ■■ 1 Eiisbf/iA, 80 Tatpaiaa b 
1 Nimesba, and 100 Tnifia — 1 Tatpara. 

This makes a Truti of time equal to (jlig 
of a aesoad, whiofa is naarlj the meeenre of 
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ibe Fmmdna of time; m given in the Vighno* 
pur4t>ft ( vide Bh^kmrmV SidcIbanU-Slromini— 
^enTwiwe:) i 

The Above meMtiree were in ose among the 
aetronomeiv, but tbe pbytici«i« oompoted Aooorduig 
to ibe followiDg ubie given both ii UdyaunV 
Kirandvati aoil S'rilbara'tf N)'d)akanda1i i»30 
Mnhurtia ■» 1 day ( 24 honra ), 80 KalU — 1 Mu- 
hurta, 80 KaJA« 18 Nimefbaf*! 

2 Lavajvl Nimeaba, t KabaTtaa^l Lava, 

mT. Bim PfHeij i 

fane ai: i 

faanvrrft a fl \ 

( TJdayana, KiraniV\'a]i )• 

Tbia makee 1 Kabana of the Nyaya-VaieeaLika 
equal lo /s of a seoood. The NjAra annmea 
that the unit of ph 3 reical chanty (nr the time 
occupied by any single auteoedtmt step in a caoaal 
MiKt L^fore tbe sucoeediog step b otliered in ) 
if equal to a Kshana (or of a MOond ). The 
lutronomera were tkmiliar with far analler mea* 
saree of time. The astronomical Tru/i of time 
meaBoree about the tbirty-foar-thouaabdtb part 
of a second. Thu b of specbl value in deter¬ 
mining tbe exact character of BhAskara*s claim 
to be regarded as tbe precursor of Newton in the 
dbeover}* of tbe principle of tbe Differential Cal- 
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oiilasr 08 well a8 in its opplioAtion to astronomi- 
caJ ropblems and oompntaiiona. This claini» ns 
I proceed to ihow, is absolutely established ; it is 
indeed far stronger than Arcbimedea’e to the con¬ 
ception of a rudimentary process of Integra¬ 
tion Bhitakara in computing the ^^instantaneous 
motion'* ( afii} of a planet campares 

its ^iucwive positions, and regards its motion 
08 constant daring the interval ( which of course 
cannot he greater than a Truli of time, though 
it may be indefinitely less ). This tiVtlULlika 
motion is no other than the differentia of 
the planet's longitudei and BApudeva Sastri 
claims that both the ooncoption of the instant¬ 
aneous motion and the vieihod of deUrminif^ 
it plainly show that Bh^ara was acquainted 
with the principle of the Differential Calculus. 
On the Bata before him, Mr. Spottiswoode re¬ 
marks that Bupudeva S'^tri '*overrtatcs the 
osse.** Bh:\skarA *'makes no allusion to one of 
the mo«t essential features of the Differential 
Calcnlusi the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is nn approxiumto one." 
**With all these reservations*' Mr. Spottiswooda 
continues, *'it must be admitted that the formula 
be establishes and the method of establishing it 
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baiLT ft itron^r Bnftlogy to tha corrapotidioi; pro. 
oen IQ modero nuthcniftticftl ftitroaomy** 
ilia delarmiDation of tba differantiftl of tha plftoot’a 
loagituda^^bj no memai the first stop in timna* 
oendenUl ftoftljns or in its appliofttion to ftitro* 
Domj). And Mr. Spottiswoode ooDclodas bj 
atfttiog^ thftt mftthemftUciftoi in Europe will ba 
aorprisad to loftro of tba azUteDoa of tuoh ft 
process io tha ftga of Bbiakftift (circa 1150 a. d« 
—bom 1114 A* D.). Mr. Spotliswooda's second 
objection tbftl Bh4skftrft does not speoifietll/ state 
that tba matbod of tba Cftloulns is onlj approxi¬ 
mative cannot ba taken serioitsi/. Tba eonceptioo 
of limit and tbe oomputalion of errors came late in 
the history of the Calculuses of Fluxions and In¬ 
finitesimals. For the rest, RhAskara introduces his 
oompntatioQ ezpresslj as a '^correction" of Brahma- 
^pta's rough simplification. The first objection 
( vis., thU BhiUkara makes no aliosion U the in- 
finitesimal magnitude of the intervals of space and 
time employed) would be more to the point, if it 
were well fonnded. Bat it is not, and Mr. Spottis- 
woode's emir was dae to tbe Insnfflciency of tlie 
data supplied to him. As a matter of fact, 
Bbiiskara’s unit, the Tm/i of time ( or ParamAna 
is exceedingly small as tbe very came im¬ 
plies, being abont one thirty-four-lhousacdth of a 
second of time. And in the passage in which 
BhAskara describes the process^ he dutinguisbei 

11 
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betweon Stbulft>^ti and Sukihma-gati ( Tolooltj 
roughly meatured. and maaanred accurately i 0t» 
by reference to indefiDitely small quaoiitiMi for 
Suktbma, as we have eeeo. has always a refer¬ 
ence to the Ana, the iodefinitely small). Indeed 
he expressly mentions that the Stbiila-gati takes 
only SthuIa^kAla ( hnite time ) into consideration, 
and that the determination of the TAtkdliki Oati 
( 8ukshma*gati ) must have reference to the mo¬ 
ment (fl fa nw n )• which is an indefinitely small 
quantity of time being of course smaller than his 

iroit, the Tmri. (Cff. fa ajWT afh: as 

infaanrt wi' i nwi i wv ti ffaffenfsi: 

Itarwa ai eai amii araai fart* a^vananrq i 
cTTaapifii: aaviiq sfaaW ««n a aafa aaaaa nd 
tfddtiMaa: ^—nothing can be clearer than this con* 
ception of ^momentary' motion.—Bfadskara, Sid* 
dbdnta-S'iromini, Ganitiklbyilya, Oatispbutipraka- 
rana : cf. also sfta^ at a aai arm:* ibid., cf. also 
OolAdby&ysi TiUkAliki-karsiia-vaisan6-prakarana» 
where fibAskarm points ont that the mode of com* 
puting adopted by the A chArya ( Brahmagupta ) 
is a rongh simplifioation. The computation of 

relative motion and the idea of resolved com* 
ponenti of motion were of coarse to 
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the MtroDomeri.—(Cf. ^ vrvwrt Twft- 

irfflwwi i Ibid.) 1 m%j add en 

pMMfU that BbiUkora'ff forraaU for the computation 
of a table of Sines also implies his nse of the 
principle of the Differential Colcalos* 

Ideosaroi of weight and capacity. The Amai»* 
kosha mentions roeasares of three kinds—weight, 
leD|;r<h and capacity (am ^wrrrftnifw:). 

The Krtsbnola (Gunjil^ Raktikii, the block and 
fed berry of the Shrub Abrus PrecmtoriuM) was 
employed os a natural measure of weight. 80 
Krtshnola berries on the ireroge weif^h 105 groins 
Troy, and this most be token os the boois of onr 
computation, though in current practice 80 Krieh* 
fialos ore taken to be equivalent to 210 grains. 
One Krubstola was supposed to weigh os mnoh os 
S medium-eized barley seeds (wev ), one of 
the latter much os 6 white moslord see ds 
()• one white mustard oS much os S Bdjt 
mustard seeds ( fifwide ), one of these seeds os much 
os 3 Liksbos, and one Liksha os much os 8 Rajas 
or Trosarenus. 

We DOW come to coDventionol raeseures. One 
gold MiUhd was the weight of 5 Krtohnolos of 
gold, 1 SuvoTTia or ToU weighed os much os 16 
Milshis, and one Pahs os much as 4 Suvamos or 
ToLis. A Pols of gold therefore weighs 820 KHsfa* 
nalos ( Mona, Chap. VQJ, VishnUi Chop* IV, and 
Y^jhtvalkya, Chap* I )• 
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A M4fbA of i^ld tberofore would weisfa 6 y% 
graiot; a ToU, 105 grains (in earrenl practice it 
weighs nearlj double as 1 bare stated ) ; and a Pala, 
420 grains Troj. 

The measures for silver were the following 
1 Silver MiUhAaa2 Krtshnalas, 1 Dbaranaa>16 
Silver Mdsh&s and 1 Tala»10 Dharaaas. A Pala 
of silver would therefore weigh 320 Erishnalae. 
In other words, the Pala was a 6zed measure of 
weight, and was equal to about 420 grains Troj, 
or double this, if we take the Kriebnala of current 
practiee. 

A Pala, which equals 820 Kriabaalas, was sub* 
divided bj 4, 16 and 6 sucoessivelj for gold, and 
bj 10,16 and 2 sueceMively for silver. A Snvama 
( or Tol4 ) of gold corresponds roughly to a Dharana 
of silver, and a gold MAsbd to a silver M4sbA, but 
the sizes ( or volumes ) are not the same, and we 
must not therefore conclude that gold was supposed 
to be heavier than silver in the proportion of 
5 to 2. 

Wa find that 1296 Treaerenos equal I Krtshsala. 
A Trasarenu, as a measure of weight, therefore, is 
the equivalent of rfT3 of a grain Troj or doable tbit 
aocordiog to correfit meoaurese 

But the Trmearefia of phytics ta a different 
oooeeptioD. It atanda for the viinimwn i*ias&/e, 
aa the pbjaicuta define it, that which ia 
diBcemihU ae a glancing particle in the alan* 
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ting benmi of the morning ( or afternoon ) enn, 
oomiog into dark room through a chink or orifice 
of a window. Tbit u a mcMure of cixe f or rather 
itixDulus limen). 

Meacures of Capacity. Here the cfandard wae 
farniahed hy the Kuciava ( fwa S a veoMl deecribed 
aa d Aiignlii long, 3 AiiguHs broad, and 1} Afignli 
deep,*-with a cubical capaeitj of 13) cubical 
Afigulia. 4 Kuelavascl Praatha, 4 Praatbas-* 

1 A'iiAaka, 4 A^dAakaa»l Drona, and 4dro«aa« 

1 KbAri or BhAra. 

24 Aiigolii make 1 Hasta, cubit, which may be 
taken to be 18 or 19 inchoa. A Kudava waa divided 
into 4 Palaa^ and ibere can be no doubt that ori- 
gioalljr water of the weight of 4 Palaa waa found 
to be octuallj contained in a veaael of the cubical 
capacity of a Kudava. If we take the ancient 
(mbit lo have been 19 inohea, the Kudava would 
contain nearly 4 Palaa of distilled water at SU 
Centigrade. On a cubit of 18 inches, the Eudava 
would oontain about 3j Palaa 

The Kudava in current medical practice is 
anppowd tn rpprMant a cnbical vessel, each aide 
being 4 Aiigulia. This would give a capacity of 
27 oobio inches, if we take the modem cubit of 
18 inohee. The KavirAjas take a Kudava to 
contain 8 Palas ot water, and as 1 Pala»320 
Kriihwalas. and 80 Krisbnalas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is nocordinglj supposed to ooo- 
Uin sboot 6720 grains Troy,—which is not very 
wide of the mark, being about TS per cent short 
for distilled ^*ater at 86® Fahrenheit or 80* 
centigrade. 

Size of the tniwimtim vitiMU ; size of an atom. 

The supposed thickness of the just disoemible 
mote in the sunbeam called a Paraminu in Tech¬ 
nology. S'Upa-f^trs. ( and a Traiaressu in Natural 
Philosophy , follows directly from VarAhamibira's 
table 8 Paramiinus make I Rajas (or Ratha* 
renu.—cp. the Minasirm), S Rajas make 1 BdlAgra 
( filament of hair\ 8 BAlAgras make 1 LikahA, 
8 Liksbtis make 1 YukA, 8 YiikAs make 1 Yava. 
8 Yavti ( the Minasira has 4 ) make i Aoguli 
(foperior), 24 Angulis mske i Hasta ( cubit, lesser 
enbit, 18 inches). The thickness of the Tnim^num 
viBibiU (the finest perceptible mote in the 
slanting son beam ) is therefore taken to be 3.2*’® 
irViffi ®f 6® inch. The volume of a spherical 
Trasareviu ( or FaramAnn of the S^ilpa SMtra ) would 
therefore bo w 3^.2“ •* of a cubic inch. It may bo 
here noted that such a Trmsareau is supposed in 
the mtdical schools to contain 3U chemical atoms 
( Parsmanus of Natural Philosophy ) according to 
one estimate, or 60 according to another. The 
siae of an atom mutt then have been conceived 
to be less than 2*^* of a cubic inch. 

tfwiwnftwiWTifhwatf idlwrn 
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M iRfil Van^bsmihirm, VWiuttamhiU, eh«p. 
57, S'lokA 2—wTWT^ifirH wnft wirvnr «ih< ritwifif 
EftOPf nfk ■•rmrifin i ibid., Slokm I,—Cf. 

Ucpala. nn^Kurv' irm ottW wHfr^ i nnmni ^mwi 
en qfin«ihp( i Cf. aUo^ v«tw«a 

Mr. WwT qtnijfif:) i 

The mji^Ditadc of a Paraminn it called Pdn- 
mdncfalja ( Trfkirrw ) in the Njilja-Vaieethika, 
the name eu^i^eetini^ that the ParaoPtPus were 
coDoeiTcd to be epherical in shape. The NyAja- 
Vataethika oalU a Param^nn a mere point without 
any dimentione, bat in the S(tnkhya*PtUanjala. 
a ParamAnu, though indefinitely smallt had etill 
dimensions, bein^ divisible into TanmdtraSi which 
were themselves intefn^tions of BbAbidh The 
diameter of a spherical Paramdnu must have been 
oonoeived to be less than 5.2**^ of an inch (ije. 
less than the conventional Paramdnn with which 
linear measnree begin ), and the volume of a Para* 
mdnu woold therefore, in accordance with BhAs- 
kara's formola, be smaller than i or 

w.d*.2*** of a onbio inch where w The 

TanmiUras were conceived as smaller still. 

That theee were conventional measures arbitra* 
rily assamed goes without (|aestion, for, of ooune, 
the Hindus had no physical data for a mathc* 
matical oaloolation of these minute quantities. 

A Bdliigra ( bair-tip, or finest filament of hair), 
for example, is taken to be 8*2*'* of an inch 
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fbtclr, f>. les« thfto one RTe*thoaimDdtfa frmctioo 
of tin inch in thickness ; and a fibril of the net¬ 
works of Dharnanf or NiUfi (oerve) that supply 
the pores of the skin (papilla? ? ^mtfk (twif^sfawnh. 
Sn/mta ) was supposed to bo about a thousandth 
part of the finest hair in thickness, or rij 
of tho *Tninimum v%»ibU\ and therefore about 
3*10**E*** of an inch thick (of. 
ttw: VYvmta ewf Panohadasi), bnt it is 

evident thas these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula¬ 
tion or actual measurement. Indeed, Cbaraka 
expressly btatos that the onmber of Slrds and 
Dbomams in the body (three million fifty-six 
thousand nine hundred) is o&ly a conjectural esti¬ 
mate wfaism: at aiJits-S^ArirasthAna, Chap. VII), 
My aocount of the chemistry of the SOnkhya- 
Pitanjala, and of the affiliated Yoga and medical 
schools, bos anticipated in several points the views 
of tho Vediinta and the Ny(iya-Vai«eshika. The 
chemical facte, processes and apparatus are in¬ 
deed common to all the schools. In tho following 
aeoout of the chemistry of the schools other than 
the SOAkbya FOtanjala, 1 will oonfine myself to 
the theory of the subject, and even of this I will 
attempt only tho briefest outline. 

The Vediintic view 

The Vodilntists believe M4ya to be the ‘material 
cause’ (wureiwwfvw) of tho world The power 




HINDU CHEMISTRY 


169 


of MAji i« the power to realise the unreal^ to im¬ 
part practical Reality or mediate existence to 
that which docs not ood cannot possess abso- 
Inte Reality or self-existence. MAyA is at once reai 
and unreal, while the Brahma ( Self ) is absol¬ 
ute Reality, absolnte Intelligonce and absolute 
Bliss. The world evolves out of MAyA ( wTwnrfTera) 
so that MAyA in the VedAnta replaces the 
Prakriti of the SAAkhya. But UAj-A. and by 
implication the world, originate out of Brahma, 
not by a process of evslntion ( aftanw \ but of 
Vivorta ( self-alienation ). The self-alienation of the 
Absolute, acting through MAyA, produces in the 
beginning AlcAsa, one» infinite, ubiquitous, impon¬ 
derable. inert and oil pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Siikshma Bhutas. classes of subtile 
matter, evolve from AlcAsa, in an ascending linear 
order,—A^Asn giving oflf VAyu, VAyu giving off 
Tejos, Tejos giving off Ap, and Ap giving off 
Earth. A"kAsa, one, infinite, all-pervasive, has the 
capacity of sound. VAyu, subtile gaseous matter, 
emanates from the nniversa] A^Asa and is instinct 
with the potential of meebanical energy (impact, 
pressure). suite edh 

e —Vidvanmanorafijinl )• 

Tejas, subtile radiant matter, emanates from 
VAyu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is tbe 
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tnofforoaation of Tejtf, and u iniiiDot with 
the eoeixj tbat >ft!inul«tcp the oerve of tute, and 
laiiljt Earth, eabtile hard matter, wbioh ta the 
trmnsfonnation of Ap, posaeases the latent energy of 
nnelL 

Bab the aubtile mdimenta of matter must be 
compounded in varioua waja, to give riae to the 
groM conaiituvot matter of the world. These forma 
of groea matter are called MahAbhutaa. There are 
fire kinda of Mah^bbuta (groaa matter correepondinc: 
to the five Stikahma Bhutaa (anbtile matter, and the 
proceaa bj which a Mahrtbbuta ia produced from the 
Sukf<bnia Bhutaa ia called Panchfkaraaa (qoiotupli- 
cation). All the five Sdkahma Bhutaa are pre- 
aent^aa ingredienta, though in different proportions, 
in each Mahfbbuta. 

The Mahibhuta Earth, groea earth-matter, ia 
composo<l of four parts of aubtile earth-matter, and 
one part each of the other forma of aubtile matter. 
The Mahibhuta Viyu ia composed of four parts of 
aubtile gaseous matter and one part each of the other 
forms of aubtile matter. And similarly with other 
Mah^bhutaa. 

Hence if ak, v, t. ap, e, represent the five forma 
of subtile matter f A'kiia, V^yu, Teju. Ap and 
Earth ), ami AS, V, T, AP, E, stand for the corroa- 
ponding Mahibhutaa, we may represent the oon- 
atitutioo of the Mahibbfitaa as followa 
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AKvak^. (vj. t,. ap|. eji ak^ bebg the nulicle. 

V =r^. (ak,. tj. apj. ej. being the radicle. 

T *1^. (ak,. V,, ap,. ), betog the radicle. 

AP “ap^. (akj. v,. t,. c^), ap^ being the radicle 

E (ak,« V,. t,. apj ), being the radicle. 

In forme of gron or compoanded matter, the 
potential energiee (or qualitie») become actualiaed. 
The MahAhhiita Abiea inanifeete eound ; V&jii, 
eonnd and mechanical energy ; Tejae. sound* 
mechanical energy and headlight; Ap, the energy 
of the taste-stimnlas in addition ; and tinally Earth 
(he energy of the smell-etimolus added to the 
foregoing. 

The Pahebadarf characterises the different 
MahAbhutas by their typicial sounds; e^., AkAsa 
by ibe echo ( hollow booming sound ); VAyu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) ) Tejas ( 6re ) by a putting ( or roar* 
ing ) sound ( imitative symbol, Bbagubboga ); 
Ap (water) by a liquid sound (imitative symbol Cnlti 
Cnlu, gurgle, plasb-plasb, glut-glnt ); and tinally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad*kada )<^Chap. II. Bhutavi- 
veka, S'loka S, Pmncbadist, oF. also Jayanta, 
MaAjarf.) 

Others hold that A^'kiisa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view* the four MahAbbutas—VA ju, Tejas, 
Ap and Earth alone are supposed to be oom* 
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pounded, and by a proceta which mmy be ctlled 
tiDAtemion ( cf» the Neo^PlAtonist quateniioD } 

Y-v, ( mpi.e, ) 

T-t, ( V,. Apj. Cl ) 

AP^ipa 

E-e^ ( V,. t,. mp, ) 

Tbeee oompoDnd forms, ms before, are icppoecd 
to exercise their epeoiSc energies Actively. Others 
A|(Aiii bold that the MahitbhutaA-^Tejaa, Ap sod 
Earth alone are compounded by a process named 
Trivritrkarana (triplication). Thai T»t| ( api. e, ), 
AP-ap, (t,. Sj ), E-e, (t^. ap, ). 

The Sukshma-bhutas are forms of homogeneons 
and continuous matier, without any atomicity of 
structore ; the Mahubhutas arc oompoeitc ; but even 
these arc regarded as continuous, and without any 
atomic stmoture. The VedAnta speaks of Ana 
(Paramiinu) not as an ultimate indivisible discrete 
ooostitnent of matter, but as the smallest ocooeiv- 
ablo qoautum or measure of matter In the 
SAiikhya doctrine, the atomio struotnre is ordinarily 
accepted. The Gnnas are supposed to be 
qffhn and ww bounded and indefinitely irmall 
in size ( except the Onnas giving rite to A^kAsa 
and Manas which are unlimited wqfcfwnr) I and 
hence the TanmAtras and Paramdnas, most be 
eooceived to have a discrete stroctorc. 

As I have already noted in my acoonnt of tbe 
genesis of TanmAtrms and Param&nQSg varioos 
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•cliook of VedAottftj ( e^. the Bto^oajiste oad 
the followere of Nimbdrka ) combined^ io the or^ 
thodoi feehioD of the Smritie mod the Purdnoe^ lha 
Veddotic tbeoeopby with the Siidkbjo coemology 
cepecielly ae regardf Prmkriti aod tbe order of 
creation and diaeolatioo. For example* tbe Veddnta* 
kaoetubbaprabbd^ fortifying iteelf with texte 
from the ViabTiu Pardna and tbe Subala and Oo- 
pdla Upaniehadae, oontende that at tbe coemic 
dieeoIutioD ( Pralaya}* each Mabdbhuta mergee 
into tbe one that preceded it io the order of creation 
by firat difinlergratiag into iU own proper 
Taorndtrio form (ewrafryi )• and that the Maba- 
bbuta A'kaea mergee into the original Tanmdtrae* 
which then Upee into Bbutidi^ the enpereubtile 
mdiment matter* proto-matter (Chap. 11* Pada 3 
Sutra 14X 

Parindma—ETolutionary Proceee When the 
MabdbbOlas are once formed, tbe different kiode 
of eubetanoe are derived from them by tbe evolo- 
tionary proceae called Parmdma (efvwm* timoa- 
formation). Matter it constantly undergoing change 
of etate. The effect is only tbe cause in a new 
coIlocatjoD (WTVwala Manama* % Change 

ia of twe kinds 

(1) Change by a spontaneous prooeat, without 
external influence* including isomerio change 
(MHcrfaei afram )• Tbe Vednntisu believe io 
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ipooUodOOi difintogrmtioa aod rrintegntioD* 
Aclioii from withoat* impretood force nb extra, ie 
not, jyacr the Nai^ijikas, altvaye a condition of 
chan^ of itate ( whether of rest or of motion } 
nor it it necesaary thal more than one onbetaooe 
fhooM combine to generate another eubaUace or 
variety of eabstanoe ( r. the formation of cards 
from milk, of ice fram water eU. ). All this ia direo* 
ted againat the Nydya doctrine ( A'rambhaviida ). 


(2) Change dne to combination with other tub* 
ftanoea ( )• Such combination may 

prodace (1) a oomponnd sabatance poesearia^ like 
qualities with the cosstitaents (). 
or (2) nnlike compounds with new qaalities, "letero- 
patbio effects'* {). Any new qua¬ 
lity thns evolved throngh ( chemical) combioation 
is called Sarnhata-bbutaKlbarma df m9[frf4 ), t. g. 
the intoxicating power of the fermented rice and 
molaaaes, which doea not exist in the ingradienta 
taken aeperately. ( wwdtwiwt wdw wavWTWrfw 
e qa i aaa n wvwTw: iwrlt \ This Sambhuyakriya 
( ewafmr. ) correaponds to chemical com¬ 

bioation, and the Vedantists, like the Siiukbyat. 
explain this only as the evolntion of the latent 

) in a new collocation 
(dwnw,wnn-wfvtv). Bat| nnlike the medisevml 
Sihkhyat the Ve<hLnta freely recognises the com- 
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biDAtioD of betorogeneoQi BhQtti. Tbafl« Ikrth, Ap. 
Tejaa aod VAjn freely combioe id diffareat 
proportioos end grouping* to produce the variety of 
aobetances in the world. For example, the animal 
organism ii a compound of all the five Bhutae ( 

). It ie Dot merely the concomitant or efficient 
caoeee that may be heterogeneous to the material 
cause, as the Naiyityikas contend, but sevaral 
heterogeneous substanoee or ( Bbiitas ) may unite as 
'material cauiee* to produce a new snbetaace. 


The Vedantists resolve all activity, physical* 
vital as well as psycbicali into modes of motioii* 
subtile cosmic motiou (qfvwwi 
S'aiikara ; vrft* q fta pqi w wwr u .—wiwsi qftaiwrejaf- 
nfte—aif if a«:aifwvran— 

S aiikara); but they give a separate subelanlive exis¬ 
tence to the agents, the vital principle ( vrw ) and tbe 

mind (aw:). though these are also evolutionary 
transformations of the Suksbma Bhdtas (fornu of 
subtile matter ). Wbat is common to the Nydya* 
the Vedanta and tbe Sdnkhya is that Coneeiousness 
or Intelligenoe ( wew ) transcends Matter; but the 
Naiyijikas as ploralists bold that vital and peyohi- 
cal aotivities are also immaterial and cannot be 
resolved into motion ( the Vediintists 

resolve these activities into subtile motion, but 
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itonba them to s iDbatAotiTe qoui'inaterkl Lifo 
Pneiple and Miod, the all'mirroring IntelligeDoe 
( ) aJooe beiog immEterial aod tiaoeoeadent: 

ud the SAAkbjM accept the lubetaotive exuteaoe 
of the Miod principle ( m;) aa derived co-orcfinateljr 
with the Sukehma Bhutae or Tanmitrae from in* 
dividnalieed prakriti ( AhaAkdra ), bnt resolve Life 
into a mere resnltant activity of tbe bodily organs, 
ns. the organs of sense and movement, and tbe 
psychic principle ( at: V 


frn fvtra ajiat eak je; i 
wehivffdtafiaTaani vw qw »i 

mn faeivift wwiaf ipnat mCTxweairafnaqw awdl- 
ei sM i fimjWTa ad nv^ q[qva««d'ia) afq itai i oqi^ 
q^ av at w V arwra ai ^w wai i t esTaWii 4hv4ld 

( ftvqwvhra'il >—wfw fa awvrafq anret wt«I- 

difijqfii; we amyeqs a i f^ q qai fsa i q t a Aa enwe%amn i 
weru Tv a ae i ewifh vwfarq aeftft fart 

w ^ q eeir^e weaerearew^ aa^a^afdd i a w am^wwrn 
aarwniq w aiaiass arvaiawiiaafttWa ar^ i wivai- 
aiaw aaift a r vii ^ i awenfa fiaraafaaf awiwaMadara i 
aajaaj awraf ipnat aaiwaaw afdannf wrvawiaw 
raaiaiMiii w i amn^ faif aff^ atadffaafafa i Vidvao* 
man Oran jin (. 
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m oivii « f«nnirA«f¥e 

^•1 Wifw i n t R* *wrw«Tfltwn^^n; « WT^twT- 
»fa irafa i arfa a nwt t 

flrwaitfwi aa a a l^Kiq ai ^ua ii wqa aTu i wWtfir qtar^* 
ant •la'fcnatt a »a«inJ: ^»w wjaan* i aa 

. ail«ifai«»liim ifii a ahaiaitjawam i a^ s 
vm‘ Waaaaait*aa aiaawia' wi«S a r ww a a n t t i aa afaij 
at|^ aPtaatt aVt^^rt f a M ila. afaf^ ahaati aft n fr 
a wtfa w rt a I ^araama* afa atW aa araa atr* aaifii 
afa ) 8 aAkanu S'llriraka bhdahja, SAtn 7 . Pads 8, 
AdbjAja II ). 

Tha stomij tbaory of tba Boddbifta:—The 
Vaibhisb ikaa and the Santrlntikaa bold that the 
ViTn-atomi are toach-eeaeibles, baring impact or 
preeanre for their oharaoUrietie propertj, and 
bj aggregaUon from the element Vija; Ibe 
Tejae^tome are ooloor>end>toDob-eeneible*, baring 
heat for tbeir characteristio, and bj aggre* 

gatioo from the Tejaa BhuU; tba Ap-atnms era 
taste-eolonr>and-toasb-Mnsiblee with a ebaiact«nt> 
tie rieooeilj, and form the Ap>element bj agsre- 
gatioa I and 6nall5 tbe Earth-atoms are smeli-taste 
oolonr-and toDcb eensiblee poeaeuing a oharaotu^ 
istio dryneet or roughness (vm}. and bj tbeir 
aggregation form tbe Earth-elemeDt. The Bliutas 
18 




178 


* HINDU CHSMISIBY 


thus orip'oatod oombioo to form aggret^iev, whtoh 
are claased aa inorgaoio lubstaooee, organisms and 
orgaoa (arrftmriva^rc^UdyoUkara's extract 
from tbe Boddbist Sutras, Nyiija Vdrlika. Chap. L 
Alioika 1, Sutra, 1-k of- VAchaspati's fuller extract:— 
mil wnjwrfig: also 

the Budbist commenUry aril mmnifti 
a^: I aa^aaraal ifii aark fsfifa 
ffis aaift—Vdohaspati. Ti^paryja/ikA Joe. cit.— 
also ^Td^faawrarfW ^erfa—vide Udyotakara, 
Chap, lilt A^bnika 2, Sutra 12»—Fide also 
S^rfoivAsa'a VedADta-kaostabba, Chap. II, Pada 2. 
Sutra 18). 

The atomie theory of the Jainas :-Of tbe uioe 
categories of the Jainas, that of Ajiva (tbe oot-sool 
or non-Ego) oonsists of flee eotitiei* four of which 
are immaterial (), rix., merit, demerit, space 
aud Time, aod tbe fifth» material (ii% possessing 
figure ). The last ts called Padgala ( matter ), and 
this alone is the Tehicleof Energy, which is esseo • 
tially kinetic, M. of tbe natore of motion. Ereiy* 
thing in the world of oot*sool (the non*Ego) ia 
either an entity ( n )• or a change of state in an 
entity ( ssife). Podgala (matter) and ita changes 
of state ( qede )« whether of tbe oainre of subtile 
motion ( ) or of Evolution ( q fte rw ). mosi 

fttrotih the phyncal as opposed to tbe fnetapAy- 
eidol basis of all oar explanations of Nature. Pod- 
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gmla (ilattar) axtsis in two forma,—Ana (atom) and 
Skaadba (ag^egato^ The Jainas bogiu with an 
absolutely liomogeneoos mass of Padgalas^ which, 
by differeotiatioD (^ ) breaks up into several 
kinds of atoms qaalitatively deiermiited, and by 
differeotiatioo, iotegratioa, and differentiatioo in 
the iotegraieJ (aarimi, ^wrirfr^nt—UmA- 

•vdtl, Chap. V, Sutra 26 ), forms aggragaUs (Skan* 
dhas )• An Ana has no parts, no begioning, middle 
oreodL An Ana is not only ioSnitesimal, bat also 
eternal and ultimate. A Skiiandha may vary from a 
binary aggregate (vinw) to an iofinitam 

( A binary Skandha is ao aggregate of 

two Anas ( atoms), a tertiary Skandha ia formed by 
the addition of an atom (Ana) to the binary ( fl^w ) 
and so on od in^niluni. The nsoending grades 
are (1) what can be numbered ( )»(2 ) indefi¬ 

nitely large (X ( 8) infinity of tbe first 
order (X () infinity of tbs seoond order 
( ), and eo on* 

Oeneral Properties of Matter 

Tbe specific cbaraotars of the Pndgalaa (Matter) 
are of two kinds, (i) those which are found in atoms 
aa well as in aggregates. ax>d (2) those which are 
foaod only in aggregatea. Qaaliliee of touch, 
taste, smell and oolonr come under the first bead* 
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The original Podgalae bting bomogeaeotif aod 
indeterminetmil gensible qculitiee, includlof^ the 
infim-ieDeiblf qoftlitiee of atome, are the result of 
arolalton (Mffvn). Erery atom (hoa erolved 
poMMi an infim>aensible (or potential ) taete^ 
amell and colunr, ( one kind of each ) and two 
mfra-senaible taotile qualitiei» e^. a certain degree 
of roQ^hneM or imoothneM (or drjoesM and 
moiatneM f) and of heat or cold. Eartli-atoma, 
Ap^atoma, tie. are bnt differentiatioDa of the ori- 
ginally bomogsoeoof Pnd^as, The taotile qaali* 
tM (foai, re, 4 hf> appear fint, bat qaali- 
ties of faate, smell and colour are inrolTed in 
the poeeetfion of tactile qaalitiea. An aggregate 
( Skandha), whether binary, tertiary or of a 
higher Older, posaeraea ( in addition to tench, taate 
ameli, and ooloor ) the following physical oharac- 
ten:—(1) aoood, (2) atomie liokiog, or 
BDtoa] attraction and repnltlon of atomsi (3) dimen* 
aion, small or great, ( 4 ) fignre, ( 5 ) dirisibility, 
(6) opacity and casting of shadowa, and (7) radiant 
beat and light 

Sensible qoalitief. Tactile qnalittca are of (be 
following kinderbardnese or softness, hcaTinees or 
lightness (de g rees of prsssare), beat or cold, and 
rooghneas or smooibneea (or drynese and riacoaity f >. 
Of the***, the atoms { Aitoa ) posseti only temperar 
tan, ami degrees of rooghons or tmoothnw, but 
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ftU the four kindi of taodle qualities in different 
degrees and eombioalions oharaoterise aggregates 
of matter from the binary moleotile npwards. The 
Jainas appear to hare thought that gravity was 
developed in molecules as the result of atomic 
linking. Simple tastes are of five kinds»—bitter, 
pungent, astringent, add and sweet. Salt is 
tuppoeed by some to be resolvable into sweety 
while others consider it as a compound taste. 
Smolb are either pleasant or unpleasant. 
MslUsheoa notes acme elementary varieties of un¬ 
pleasant smell, e,g, the smell of aaafmtida, ordure, 
etc. The simple colours are fivo^blaok, blue, 
red, yellow and white. Sounds may be classed as 
loud or faint, boas ( thick ) or treble ( hollow X 
dang or articulate speech. 

The most remarkable oonlribution of the Jainas 
to the atomic theory relates to their analysis of 
atomio linking, or the mutual attraction (or 
repulsion ) of atoms, in the formation of molecules 
The question is raised in UroisvAii’s Jaina Sutras 
(droa A. D. 40) ^wbat constitutes atomic linking f 
Is mere coutoot (or juatapusillou) of atoms sulfiuiout 
to causa linking t No distinotion is here mads 
between the forces that bind together atome of 
the same Bbilta, and tho obemical affinity of one 
Bbtita to another. The Jainas hold that the 
different classes of elementary substances (Bhutas) 
are ail evolved from the same primordial atoms. 
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The intnuAioinio forces which lead to the formation 
of chemical componoda do not therefore differ in 
kind from thoeo that eaplain the original linking 
of aioma to form molecnlea. 

Mere jnxtaporition (Mta) it inanABcietit \ 
linMnfr of atoms or moleetiles must follow before a 
componnd can be prodnced. The linking takes 
place under different conditions. Ordinarily speak¬ 
ing* one particle of matter ( ) mast be nega- 

tire, and other poaitiro (feewgwfw); the two 
particles must have two peculiar oppoeite qualities, 
roughness and smoothness ( aww and fwem or 
dim ness and riscosity 7), to make the linking 
poeaible. But no linking takes placc^ where the 
qualities, though opposed, are rer}' defective or 
feeble ( wiwqw ). We have seen thst* ordinarily 
apeaking, two homogeneous particles* f>. both 
positive, or both negative, do not unite. This ie 
the ca»e where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the ono is twice as great as that of the other, 
or ezoeeda that proportion, then o%*en aimilar 
particles may be attracted towards each other. 
In every case* change of state in both the perticlea 
is supposed to be the result of this linking, and the 
plyiical cbaractem of the aggrognto depend on 
the nature of this linking, W*hen particles of equal 
inteuaity ( negative and positiTe) modify each 
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other, there is mutoAl action ; in casee of traeqnal 
inteoAitj, the higher intensity transforms the lower, 
it being apparently thought that an inflaenoe 
proceeds from the higher to the lower. AQ change* 
in the qualities of atoms depend on this linking. 
A crude anticipation this, of the ionic theory of che¬ 
mical combinations, very crude but immensely 
suggestive, and possibly based on the pbserred 
electriSoation of smooth and rough sarfaoes as 
the result of rubbing. The interpretation of 
ww and fwm as dry and viscous ( or ss vitreous 
and resinous 7) most be rejected in this connection 
as untenable. The Tattvdrthddbigama of UmtUvdti, 
which expounds the theory, most probably dates 
back to tbc first half of the first century A. D. 
Cf. UmiUvQti—Tattvidhigama, Chap. V. 

( u rflfwi s i wd n a ^ i s i iasg i r; i awifw rfliw i fiwn- 
aflimfs wwmfw i aftw: 91MI: 1 1 

Wwfw w I yaww i ft suq fiwnrw: 1 ( Mfs afsa 4 is ) 1 

x^an sfai qawi^: 1 a^iardaiaia gfwwprf 1 

ara^: 1 wdxaawadaat: giaui; 1 as anffnrfav: arfsst 
Jts ww; fts^: aw ffit 1 ac vwfawfwii: 
wz: as id i vwl WYV vfh 1 waH fvfaw; 1 a 4 : 

awfaa: "Tlwt d>ir: wv afh 1 

wwaaaftw iiwft wr %ai i aaat f a w n in i a 1 d > wsa ‘ a 1 nw ww. 
mft fawSI ww. wWl aat wia afin wwa: 



&j{ ru ifc j tfc .%/ k 

ftIMk I l^kM h 4jtk4jtkAli &;pAJ^U|tlik i 
Mkft^BUkfciy '1>J^ i*fc»>j>fcjfci>.t.ij 

I hjUUIjfciyttlfcfcij I lijui ^kk |iii*i«k B 

IklkUjUkktU I It I BtljlUl likk {kiklk |U^ 

-kfc kiklk I lyk ujkit |{iik jBkjdkfr 

I nMJik I ^hkkMXft kik» I Btk 

-^■kfi ihkkkiMft ii%(Jkjft&ak& ikkikjkfc»»tt I ikjikb 
I lykH k {ink Jhlrtft lyft ,atiftkfc I tklklA jkiftkk i m 
I it^iji^ I lyi ii(tyaikku(^ kk i ijmihit 

1^ k* tk tbikk kjik ikikWit |ii|ii>ifcthkii 

iiua .BA I ig^tUi k |J>k A^akb A lAlAAAfckBii 
tlilMAJk^AkA I ilJI^Ui yn^btit^ .- lyAkWK :yiAk 

•klikj ikihikfchife* It iiaauttkktAj i im^n |jiUL|i 
IkKk tn.-k Btfe I |tM>>^ ' m* lit>k»J|»lA 

11^ ipJAfi M IAUA I bikiiiUM 

h UAhllkAlIkkk bulbil I UkklkQ I Uli^ kuUAk 
ihlB^ A JklMIUIktiA thlMAAlhlA|llikklhl*(A^ 

I '••^uy ktllAA h|iattl(^lkj I lA^VlUUAk '4JAlllkA 
I iglyik^iuA^ i tknbltA ktl^iuAii luiAudk i bA 
Ilk klMh iikkH^Alkli I :«1M) i»>Akfc>Ak 

I :kiikk iijkA kkriy UA .iaAb kHAkiA i a fiA i kikA 


’AUSlRaHO QQNIH 


m 
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^i Ofi t f W i% qr if^ I I i ^ifkmrn^ i 

^WTf fitifii mfn iwfii tfii i 

I viT mmfvit qihc^firW^ i n ita 
mmfm: qft^nni) wffii i ^lifti i UmAtr^U, 

TaUviirlbidbigmmft, Cbsp, V). 

Th« Njilja-VaU^sbika chemical tbaorj: a 
brief fjimmmry. 

1 must content myaelf hero with a brief and 
rapid ekelob of the obemiiUy of ibe NjAja*yaiee- 
abika, which I ehall olaborato in connection with 
the mecbanict and phjeice of Che anoieot Hindoo 
in a separate paper* 

The relation of the specific characters of mole- 
coles ( and higher aggregates) to the original 
atomic qaalities is rednoed in the Njdya-Viseshika 
to the following canons (a) wr^qa* wr^wfw- 
I (^) warawrftmWtw: gw i t wa : a fkmdtaijata: 

( Here^ tm is used in a narrow technical sense, 
so as to exolode the quasi-compound sab-slaace»). 
te) waiawwaxwwanJafitwra wiwwwTfaBa«#a4ai: 
wn af a ^ *ai: i (d) wm ww f ^ w ajd a^-qfxwi^ww a i wmift; 
aaiawranwai: i No spearate explanation is neoessaar}-, 
as tbe canons are embodied in the following 
axpoaition. 
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Theory of Atomic ccmbiootioo :— 

The foar kiode of Aiomt aro £orth, Ap^ Tojm 
and VAju atom#, pocaened of chaimcteriftic maai, 
oamerioal oolt^ woif^bt* daiditj ( or iU oppoiito ), 
▼isoosity { or iU oppodto ), velocity ( or qoantity 
of impreeaod motioo—Vega ) ( alio cbaraoteristio 
poteatial colour, taste, <mell or loach, not pro- 
daced by the chemical opemtion of heat 
wvaaaiaiduffiTT^vii v-TUv-fiiWiifivtaT: )• Alcte 
has no atomic ■Cracture ( fkxnwi \ aod is absolutely 
inert (faf^s ), brioj^ posited only as the •obstralum 
of sound, which is supposed to travel wave-like in 
the manifesting medinm or vehicle of VAyu ( atr )• 
Only the other four Bhutas unite ( or diaanite ) 
in atomic or molecular forms. The orthodox view 
is that, the presence of Earth-atoms is Deoetsary 
whenever chemical trsnsformation under the operation 

of heat ( vTwah|vffr) takes place. 

Atoms cannot exist in an unoombined state in 
Creation (Sivadityd, Sapta-padiirtbi~Fu2s commen¬ 
tary, where, however, it h noted that siill atmoe- 
pberic air is believed to be monatomic in straotore, 
t. s. to consist of masses of atoms in a loose nnoom- 
bioed state—1 M wwivw- 

iwti 

Tbe atoms may combine in one or other of 
tbe following ways 
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]. Oofi Earth-fttoin, by ao oric^Qal iesdeDcr, 
uoiUfl with Mother, to form a binary molecnie 
(fjva )• In (he tame way, binary molecnlea of 
tbe other Bbutaa are formed. The atoms are 
poeftOMod of an inherent Parispanda (rotary or 
▼ibratory motion ), and when they anite in pairs. 
ao long eta there is no ehemiecd operation under 
the action of heat corpnedLeCt the original qoaltties 
of the atoms produce bomogeneoas qualities in 
the binary molecules. 

The question as to tbe existence of a triad, 
a tetrad, a pentad etc. of atoms is One of the moot 
points of the Nydya^Vaisesbika. The orthodox 
view is that, tbe primordial infinitesimal particles 
( atoms ) start viitb an incessant vibratory motion 

RaghonAtha S'iro- 
mani—vftiltwmn qmrwtyfaf; vnefthf, Udayana, Kosu- 
mAfijali), and ao inherent tmpolie that drives 
them to unite in pairs—a sort of 'monovalency*, 
CM it ioere, exhausted with tbe formation of & 
binary molecnie. The binary molecules now 
combine by threes, fours, fives, etc* to form larger 
aggregates as well as the variety of elementary aub* 
stances, the particular collocation in any case being 
not only determined by physical causes, bnt also 
serving to satisfy the ends of the moral Law in 

creation ( wit. ww )» ( viwweffhVTVwt vwfc 
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•I wntf I wfj nPiwc I wftni ift r 

I ^iTiwui ir<r *Nt mv w^f ^ 

^qt wTwfl I TiTMiftm wWr: t S'rfdhar*, 

NjdjA-KanJftlfp i) Cf. VAchupAti't 

report, BhAmatJ, Chmp. II., I’ada II. Sdtra 1L 9^? 
^wwhtthH ). PraatiUpi^JA 

appMTt to tuiTO ori^'Dftted this rie^ ( qr n i TO^ ts 
wfisifw Ifmf mvftwwt—Prwmstapdds, qfimw 
); bqt that another Wew was also main¬ 
tained in the Vaiseshika School is evident from the 
brief rammary of KanAda's system Riven in 
Utpala's commentary on the VnhatsamhitA, and 
this inderd also follows from S'ridhara’s adniseions 
10 the Kandali. On this vieWf also, atom# have 

so inherent tendency to anite, bat some unite in 
pairs, others in triads, others in tetrad#, sto. 
This may happen in Iwo wajri,—*either by the 
atoms falling into grottps of threes, foorv, etc* 
dirsot, or by the sueoessiva addition of one atom to 
each preceding aggregate. 

A triad ( Trymmuka ), then, holds together three 
atoms ( Anas ), not three binary moleoales (Dvyaita- 
kas) as on the orthodox hypothesis. Similarly with 

tetrads, pentads atc.wqfawe Iwftivifnsiner^ t 
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fTi«t fnfm: tfv 

ir«wi«mitiiRf«!: l Uipal«, Cbip. 1. 8'loka 7 ; 
cf. m1»o SVMbarm's BdinistioD, ^WVT tff UW- 

mi^m uwifti gift 

)' S^ankani seems to spcaJc of Iwo biDmxj 
molecoles io the Vsisetbika m forming m tetred, 

( evft t —S'lUtrmke-Bhikbjft^ Chap. 

II, Psda Sutra, II. where the filukinntf gives a forced 
ioterpretattoQ )• 

Id Prasaittapilda’s view, theM bioaiy moleoules 
are group«d bj threes, foniv. fives €(e. ( nmm, ^grww) 

to form different isomerio modifiGalions, The vaiie^ 
of Earth^snbitances is due to differecces in tbe 

arrangements of the molecules ( their greater or ^ 
less densitj, and, above alh their grouping or oollo- 
cation ^eesefite ), which account fcr the sped* 
fio characters (wqvsnfil } manifested bj these iso- 
meric substanoesi eft tMt w dwhowwafttiWawi 
we ^^ i fas fiWmt PrasastapAda, tfWIfewwti tjW 
ftftfwni ^ifinwni fWiwwifiwfcaa: I 
^ecsirwaitKfq ^lesvnt wi awr wjr ear ear aaradf 
a yf ai a rft i SVfdbara, Kandalf^ ibid. 

%vaT fa^aiaisanfsurafe stait i airevaarfvrwasi 
waifaw^Wlfana i aaaaeWat: avu^aiaWtarfaami- 
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vnr^nia i Udajaut, KimtU- 
Tmltf ibiiL These ori|pDal diffennoei in molecular 
I^Qping^ leadini; to distinotioDf of genera and apeoiea^ 
hoireter mechanically or pbytieally explained, come 
alto under the operation of moral and metaphysical 
cauaee ( arvr, mi X is., of ideal ends in the moral 
goTemment of the noiverae, which are eaperimpoeed 
upon the physical order, bat which do not come 

within the scope of Natarml philosophy. An elemen¬ 
tary aabstanoe thus produced by primary atomic oom* 

binatioD, may, boweter, saffer quaiitatise change 
ander the inflnenoe of brat ( eiwijl^efw ). The pro¬ 
cess is as follows :—{!) the impact of heat oorpaioles 
decomposes the binary (tertiaryj or qaatemary) mole- 
coles into homogeneous atoms possessing only the 
generic characters of the BbOta oonoemed ^2) the 
impacts of beat particlea cootione, and transform the 

eharaoters of the atomsj determining them all in 
the same way (8) the heat particles oontinoe to 
impinge, and reonite the atoms so transformed to 
form binary ( or other ) molsoalet, in different orders 
or arrangements, which account for the speciBo 
ebaracters or qualities finally prodooed. Tbs Vauo- 
sbika bolds that there is decomposition into 
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homogeoeoaa atomt. tnnsformation of atomie qoali* 
(ief« and 6nal[jr reoombtoatioo, all uodar tbo iDflaeooo 
of heat* The NjAja on the other haod thiDlcs tiiat 
the CDoiecuIca and larger aggregates atenme the new 
cbaraotere noder the lofloeDoe of beat withoat deoom- 
petition into homogeneone atoint, or change of 
atomio ebarmotere ( or ). 

Heminite ftwm: efewert i 

otfoiq ^fnainni «i ea* a^iartaitj 
fcwi amrt fttwrtrr ftinw: fnmnn 
feam: i nfiaiam wfeam: i nara a n a i feqaiae af a: 
^m ifiia ai a^dleafaaa :—aiae^taiar: ^Kmi dfn naaifa- 

eaiN ifTia^e agifirari^^arort i a^ nva i n qi a i a iti 
a i a i fti#; aa aa ara: a<rt afa aaia Ihrai awaitw 
a aqrai f a; aaaaaiflaiia ahaiagqa^ng tita tfhaa- 
ijaarataar^t daan tfir i ( JayantOt Nj&jamdfijarl 
q[g 4q a t ^ q a )• Tbit it tbe Vatteebika viewt but 
Jajanta bimtelf indtnei to the oppoeite view 
egnffanrfia ar+wei a^Tf: arrant aarda.'aaifitapa- 
aralaa^: ad ftaraaaraar i finraraaa aa 9aa: i 
The Njija aiew« ^a i aaa i d f^jaftaita 
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Sf^uftpnfin^^ I <Nrftr vq^Yiin i 

q p i wiW pwi prfWwPiV 

miv ww^f4^ q^ n i M iqit •wfif I ifir ^ pru Pfif^ ^twip i 
UJjotakmm, Cli^p* 111 ^ A'linikft 1, S6trm 4. 

11 . CHeoiie^ eombivAtioD ( ppqfpfT, AYVfwr y 
Cbemied combiomtion takei place either between 
two or more eabstaoces which are ieomeric modi* 
ficatioDt of Ibe tame BbCita, or between aobetanoea 
wblob are modee of different BbQtae. 

A. Mono-Bhaatio componndf. The aimplest 
eompoondii are Mono-Bhantio oomponnda, 
"v a»e. oompoonda of different anbetaocea 

which are ieomeric modea of (be eame 
Bhuta. 

(a) Mono-Bhaatio eompounde of tbc firet 
order :—Under the impact or impalec 
( efaeii! or ) of beat oorposclca, the 
sabatancca in chamical contact (erxww 
idtv ) break np into their atome. Tbeec 
atome are bomogfeneona. poaaeeaint^ only 
tbc orieinal pbjaica] and chemical charae* 
tara of the Bbdia ooneemed« Aa Ibo apooi-^ 
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fio differences between isomerio sub¬ 
stances arise from the arrangement or 
collocation of the atoms, the sub¬ 
stances lose their distinctiTe marks 
on decomposition into the latter, 
(aw uTwiwf wenrifiiftei fnrt e ^ 

wfkifWe: i 

Uddyotakara, Chap. Ill, A^otka I, 
Sutra 4. w ^ ewftf^saurmwiit 
Ww: qirtawiWwn i S ridhara, NyAya- 
Kandali, ) i Under the 

continued impact, ( or» it may be» 
impulse ) of heat particles (tvsirr afw 
sif w iftswTH wfwwmiT ST—Jayanta), 

these atoms take on new charac¬ 
ters. It is heat and heat alone that 
can oause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta^atoms. What parti¬ 
cular colours, tastes, smells or physi¬ 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con¬ 
tact, ( S ) the intensity or degree of 
the heat ( Vf or ^ ). and 

(3) the species of Tejas-corpnscles 


IS 
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(he impinge on the atoms^ or tho 
natare of the impact ( firaaieHw:- 
iWw ). ( w %^9 

«ffr ^ fj WNrtwTH I 

aei t owgr^aiTet «: 
aiinft frtiwfiNaie; wntrn 

991^ rtfarTaicn^i Vide alao Uddyo 
iakara III, 2, Sutra U. Cf» alao 
Vilchoapati, 1, 1, Sutra 4, 

foTOi ^Nfimr^er ^ 
l^aMifesaleiat if ww t dfin 
raam^Ym ifa fair^:) i 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary moUcules, (or 
tertiary, etc ), and these in higher 
f^ggreg^tes. It seems to be generally 
held that, at the final step one or more 
atoms of ono constituent substance 
nnite with one or more atoms of the 
other constituent substance or sub¬ 
stances to form a molecule of tho com- 
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ponnd; but the question is not of 
muoli signifioAnoe for Mono^Bhautio 
compounds of the brat order* as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and beoome homogeneously trans¬ 
formed. The compound so produced 
>vill poesess the new oharoctors of 
the transformed atoms, so far as 
taste, colour* smell, etc, are concerned* 
but as the molecular arrangement or 
structure ( ) may vary, 

different compound substances may 
result from the same oomponenta. 

(6) 3fono-Bhnutic compounds of higher 
orders Again* Mono-Bhautio com* 
pounds of the Srst order may ohemi* 
cally combine to form higher oom* 
pounds* and as the ultimate Bhuta 
substratum is the same* the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhuta atoms. 
Some of the later Vaiseshika Scho- 
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liaata bold that tho latter happeni in 
every cose of chemical oompoeition, 
however oOEnplox. bat tho earlier 
Vaiaeshika conceifcd that in the 
coae of ccxnpoundfl of coiiipoande» 
the docompoeittoD does not proceed 
so far as the original Bhuta Atoms ; 
hot that it is the specifically deter¬ 
mined atoms constituting the mole- 
oqIos of tho component oompouncia 
that arc transformed under the impact 
of the heat-corpuscles ; and then one 
such transformed atom ( one or more 
aocording to another veraion ) from tho 
moiecuto of one oompooent unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the mclecule of the other com¬ 
ponent Prasastapdda, the great Vai- 
seshika Doctor* bolds this view* When, 
for example* in the fertilised ovum* 
the germ and the sperm substan¬ 
ces* which* in the Vauesbika view* 
are both isomeric modes of Earth 
(with accompaniments of other 
Bhutas)» nnite, both are broken up 
into homogeneous Earth-atoms* and 
it is these that chemically oombino 
under the animal beat ( and bio motor 
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Energ}\ vrj ) to form the germ-plasm 
( wmm X But, next, when the germ- 
plasm develops, deriviog its nutri* 
tioD from the cbylo ( blood) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 
its constituent atoms (wwifotoh 
vnemmn: ), into atoms speoificallj 

determined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che¬ 
mically combine with the ntems of the 
food constituents, and thus produce 
cells and tissues. ( 

wfsi^eiefii: en iwe wftvrmwRwjt 
fwoi I fqg: dtfvif irA: 

qvm^e gdtaqifkftoT^ efii 

...mr •nqfTvmc insei dvrivre witrsurn 
as gadsfia^iSNin 
fwwiftwTwifswTia nt 

wwTToiw^Tin^fir, e^amfer. 
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viiwi I S‘’WdhAra, Kandal^ 

ffi4tfii«q«il I) lo ttiis bypotheidB 
(\ it IB aasamed that the 
aiomt are similarly transformed, 
beoome endowed with the colonr, 
taste, smell. bU, of the prodoot (the 
oell or tissue ). the moment before 
the ohamioaJ combination takes place. 
Similarly, when milk is transfonnod 
into curd, one view b that the trans¬ 
formation takes place ( nnder internal 
heat) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bbuta (or Bhutas) 
entering into composition of milk. 

(Cf. mi iTfTf^TfW: evnrefats e*. 
wit I wafnTe at- 

ffe i Nyitya- 

bodhini. on Aonam Bhaf(a*s Tarka* 
safigraha.} CL Dinakari. on tho other 
hand—irer (^:) i) 
In these oases, the atomic contact 
u called constitnent contact 
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( ^if \ and all the atoms are 
equally regarded as material causes 
(or wm r fan i w \ of the 
ooroponod. 

B. Hetaro-Bbaotio ^quasi-compounds'.— 
The Nydya>Vaiseshika maintains 
that in the case of bi-Bhautic (or polj* 
Bbautic) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hotero* 
geneous atoms of the different Bbutas, 
which may be called d)*namio contact 
and is distinguished in its operations as 
Uposhtarobho, Vishtombha or Arash^ 
mbha ( fawai or lu some 

cases, it so happens that the atoms 
of different isomerio modes of the same 
Bhiita do not chemically combine 
under the more application of heat 
they require to be surrounded ( and 
'excited*, 'energised*) by atoms of 
different BhiStas. For example, in 
the case of the oils and fats as w*ell 
as of plant saps and fruit juices the 
Elartb-atoms must be dissolved in water 
( Ap ), and it is only when the water 
atoms (Ap-ntoms ) congregate round 
the former that dynainio intra-atomic 
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foroe« are set up, aod the Sirtb^atomi 
(with the wmter atome in dyaamio con* 
fact) DOW take on prculiar iofra-een* 
>ible characters ( coloars, totes, mellii) 
noder the icD{«act of the beat corpus* 
ctee, and theoi under fortbir impact* 
fall into ^roupinge or colloeatione 

( of a vtry peculiar nature, to be pre- 
aeotlv explained) wbieb determine 
the nature of the oompoeitite eubstanoe 
thus produced. Here it is the water- 
atoms that are djoamio (), 
and excite the Earth-atomr, and these 
aubetanoff, oils and fate (ftwW and 
), as well as acids () are, 
beeanse of the Earth radicles regard¬ 
ed as Earth-compooods (or Earth* 
Kubtanoes }• ( 

Q^arwfuY i w i r fwi N YnifecwarxHilt i va 
w eoewanai fafawminYiT: crdlaiaasi: i 
M sffiveasite i 

oifdawfafii: i J^wai Wt a rai st a a n ^ firan i 
Udayana)« In the abosra instances, 
Ap ( water ) acts as djnamio ( Upash- 
/ambhaka, ( vytww ), bst Tejas 
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aod VAyn can alto act io the oanie 
way 00 Earth partielet. Convanely, 
Eartb'partioles may act djoamically 
on the atoma of the other Bhntat. 
For example, in the caae of mercury 
and the metals which are ooocetved 
in the Ny4ya-Vaieeehika to be igneous 

bodies (in fact they are snpposed to be 
formed under the subterranean heat 
), the Tejas oorposoles are 
believed to form the radicles, aod the 
Earth'partioles are dynamic ( 

( fswHf wiwwTwafo a sifife i 

efirwawrn orfda- 

Mm: aivaq sm 52qmnfa«n 

xnmxm twfit irf^id^pnfimTwanni^Pittq- 
I i Udayana, 

Kiranivalf, Cf* also dtsfq 

ff4 ^anva qrfvft «m 

I) 

It may be here noted that Gaugesa. the 
author of the TattvachioUmani, 
conjectares that even gold can be 
evaporated or made to disappear by 
the application of intense heat; 
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w jnriTflTTt; MW riW: 

•IMw fw^inwn^ i!W»TT wfti I Bat 
Mathurdnilth» note* here— 

I ( ^fwwi^Pfrwm ). 

But while eveQ’ BhftU cmn tot djnt- 
mictllr ti *eDenri»er\ 

^exciter’, it it the Earth-Bhutt tione 
which it otpthle of exerciting the 
power of trreti or inhibition of 
molecular motion or the motion of 
particle* due to grtTitjr a* to flaid* 
( Viahfambba, hmr ), or the power 
* of coQoteraoting the tendencj in a 
* gi^en eet of atom* to fall into a pe¬ 

culiar order or group ( w^vM^fewiI ), 

( w w uifiifu swreir a^f ig tHfa 

VT fvaw% I Udajaoa, Kira* 
nAral/, f f aift faaq a it i firewwrf erm- 
nrw^awTwxwTemfifofiTwwawn i 
w w ni fft gyaw *r|atnT? fw * wamt t Vardha- 
mAna. KirmnAralfprakira^ iAi(L) 

Oil*^ fat*, milk*~Bi-bhaatio quaai-compound*, 
with Ap a* energiaer Olaagiaona eubctanoe* 
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^ if¥n ) sre divided hy UdAjana 

iDto (1) oilf, derived from Te(>:et4bles, (2) batter* 
derired from milk, and (3) fate derived from 
animal*. The mcdieal schools, a* we have seen, 
rect>gnite animal oil* a* distin^auhed from refine- 
table oil*. Ve 2 *ptable fafs ( e. g, fkvrf<f ere 
also meotiooecL Viiohaspati in the TitparyjratOcii 
coDtenda that mastard oil has not the flavour 
and smell oharacleristic of the true oils ( sesamum, 
linseed ete* ), end is olassed with the Utter bv 
convention. Judged bj the flavour teet. A'mikshri 
( the casein substanoe formed hy mixinir milk* 
curd with hot boiled milk ) is to be classed 
with milk substances. So also Takra, whey,— 
but Viijina, the thin fluid that is left after 
the Am'iksh^ ( casein substance ) is separated. 
Cannot be classed as milk. It may be adde<l 
that the milks and curds as well as oils aud 
fats derived from different species of vegetables 
or animals are supposed to differ in tbeir ultimate 
structural afTaDc;emeot and tbarefors iu kind ; 
but Vallabha thinks that the gbees (clarifltri 

batters) prepareil from different kinds of milk 
are of the same kind , in other words, the milks 
and ourds are *poIymenV| the gbees (olarifleil 

butters ), ‘isomeric*, using these terms, %• before, 
in a loose general sense.... 

itl enirewin i wifvv nifttwilfWTfv ffww* 
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rwwTffi q i Udayaot, KirMAvmlf, 

I VaJUbbA notes that ghcea do 
not differ in kind, aa milks ( and cards ) do :— 
Ysl Y^wwfif YOffii; mfs^- 

YwigT fafw ^ Vallabha, LfUvati. Compare 
Viohaspati, II, 2, 65 :—ai 
Tta er n ariar^Nt kYWirfa i afrrael- 

I mn^ ai WKwrfiixfq kuhth i 
^nesifa^i: i a q eifawn imnrYst Krtew 

eifrt Yaifiq YifiTYTef Y merq i 

III. Mixtarea like soaps, solalions etc A soup 
is a physical mixture of a peculiar kind, from which 
evaporation ordinarily sets the water free ( cf. 
Udayana's aeiHuqw infra ). When meat is boiled in 
water, there is the application of heat, with chemical 
changes in the meat, but the combination of zoeat-parti- 
cles and water-particles in the soup is only phjsi* 
cal combinmttoDi and not a cbamioa] one. It is 
of course not a true compound, neither is it a 
quasi-oompoand, like milk ( in which the water- 
parlioJea are 'energisers^ of the Earth-particles ). 
Milkf for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
coarse is also the case with mono-Bbautio sub- 
stances whether elementary or compound, e. g. 
yrater, which becomes ice,) but the sabetanoe 
we call a soup or solution ceases to be a soap 
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or oolatioo^ the moment it •olkliiico. Udd/oUkar* 
ootioea i^njel, batbf, and lje« (alkaline solationa ) 
as miicnrea of this olass ( Qiyirfwafitt aie ^ n i aa : 
siiai: I VArtUka, Chap. I, A^fanika 1, Sutra 14). 
^ hr ma wga^nawTaf ifir 

v^arar^Tvnrt a: iM)a: a eg ifiii aka 

aiaanhsafalviaapciaa: rawi: i Uddjotakara, VArttika, 
Chap. I. A^nika Sutra 14. Vid^ alao VAchaa* 
pati's commeot: «fbfw «i fqvut^* 

fqvKQvnt lifwmt wt i 

f«i< «in^ I «'I 

«w I wifq 

f»n I wifjwiftr 

yKl fim w g y O w«fiir>t I t% g wifrt ^ 

ifn vmiSlv q4 ifii i » ^ 

^qlfqwrfnfm: i Vi^ebupati, TiltpuyjatikA, ibid. For 
salt and alkaline eoluliona, vide EiranavmH— 
sati^fvMir^ qi i x rfinf q qw: qrwt m 

qvijvaqniia qTfx«cai)qt.‘q«; i aaq^ai n'Sq aqq^agww 
ayq qq > Udajana, KiratidTalf, ti«fq«q^i 
Chemical action and Heat •—The operation 
of heat ie of oourae nniveraallj implied in chemical 
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combioalioDS. Where the ftpplioAtion of exteriuU 
hfA( ie wasting, ViitejiijAsa, the great Doctor of 
the Njijra. poioU to the operation of interoal heat, 
(e j. fWhffij: wiwtw ^mm nwma. 

fWTW* I—VAt/ijrAyana-BbAehya, Chap. IV, 

A nnika 1» Sutra 47). lo the cam of oombostioo, we 
have aeeo VijHAsa^bbikeba explain tbe beat aa latent 
in tbe £artb*eobetance, the faelj from which it breake 
forth. Uclajaoa poinU oat that the solar heat ie the 
scarce of all the stores of beat required for obemioal 
change in tbe world. Tbe change of eoloars in grasses, 
for example, is doe to Tejas, in tbe form of latent 
(iDTisible) beat, not in the form of Agni ; and the 
cold in winter cannot take awaj this store derived 
from the San, (twifirfwr^ ff afe aarhjqxiffn- 
a bwsf i miir n qit 

fhafafa i a fa f a efaga iq a ll i a fa dVaw 
Jtai: wtftasqratiftBrarrt^trf; wirH i ncifaa^ 

fssfaw: aWai aa caifa^ m faflWt arft a? i 

^ aarfaaTTffnai^aa wfh: arwH aamant i ifw 
aaaarvaamw dlrai^aiaiaTfaaiarTi wanaai Hrflaraw 
far4a*Sf«rPt ^ i Udajana, Kirtnivall 

wfaaaiafafafaaQwq i) Similarlj, it is under this 
sotar heat that tbe anripe mango ripens, te« changes 
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colour, Utte, f moll ete.» allowing that tbera if obomi- 
Cfl tmofforcoftioa or tubtile decompofition and 
rcoompofitioo going on ; and tbif it also tbo Oaae 
with the meting of the metfla, which ie a combus¬ 
tion due to the folar beat < ) even as the 

coDTerrion of food into chyle and of chyle into 
blood are instaDcef of obemical action doe to the 
internal animal beat (w E T t^ fW or lt«:). 

But the kind of contact with beat-eorpusolef« in 
other words, the kind of chemical action ( orw) 
whioh transformf ooloure is tnppooed to differ from 
that which iransforme fiavonr () 
and UTW) and this laat from that which prxlucea 
a change of tmell. or tactile qnaliiy. (wrw 
fevnltv^er.itatv: i ^ w wiwTwrKhi: i fewnflw- 

aawawt frwidtr i wwW wfo euf i 
irasai^ n^vfimaTiftar arwr: werftai:i 

eaiff orswfafwHijWT^I f*- 

eftE^aaTwaararew (arraw a ww i ^w a i n i 

•faq ^rkafrnaqaiitra faTOifna'iiH feiimtalfw:«[«ta- 
aaqramiq ^Aea.wqaei# aaTTawr^Mint i nwrajq- 
weai^aar taww^ fewaa qa aamadt fewwa 
qwrVtarai: aqaaft^aqnift ala oibgaiwrif fearataarw- 

. awiq gcfHaaftqaaf : i q4 anUa^tsfa arwaaiii w&a- 
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minA wfwntfwwrui w'sfi? 

qrwuffm fwnftvMi^friiii: i m ^m- 

w# ¥wn^»^nn^ fiwnitwirwur'il^wwn 

mn^^ I m¥ii^Tf^ffifiWii!^f«<wjwiw?t i wn 

iTfrfWrti ifii f NjAjabodhiDi on 

AtiDAm Bba/In't Tarkuangrabm). Hmt mad light 
rmjm mre fappoMd to ooniiit of indofiniulj tmmU 
particles which dmrt forth or radimte io mil directioos 
rectilioemlly with m sort of oooicml dispersion mnd 
with incoDceirmble Telodlj. Thaj mmy either (1) 
peoeirmte through iotor*mtoinio (or inter-moleculmr) 
spaces as io cases of oondaclion of heat which when 
applied onder the pot boils the water, or fries the 
paddj where there is no chemical action in the pot, 
DO decomposition and reoomposition of its atoms, no 
ohange in the molecalar oollooation ; or, as with light 
rajrs in oases *of tnosluceoof or transparencj 
( wn ) penetrate throngh the inter-atomio spaces 
with Paiispanda of the nature of deflection or 
refraction (Udjotakara), io the woe 
waj as when fluids penetrate through porous bodies 
(fnm am ifii—Ddyo- 
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Ulura, commeotin^ on VdUjAjranA'g qfcarv* 
trfrvtft. Sutra 47, Alinika 1. Chmp. IIT.) or (2) 
impinge on the atom*, and rebound back*—which 
ezplaini reflection (Vardhacni- 
hira, VAlayAjana) or otherwise be 

obatraoted by the atoms in their path, wbiob would 
explain decreet of opacity^ the oai>ting of sba* 
dows, etc., all theae operations being al«o physical, 
and nnattended with decomposition and reoom* 
position or alteration of molecular gronping, or 
(8) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physioo*chemical charaotere of the atoms, and again 
recombine them, all by means of continnal impact 
with inoonceiTable velocity, on operation which 
explains all ca ses of chemical combination. 

(ff wiwsifimt’s teifne: an anIhiT 

os •nrafn wawmfere wt^w- 

twfKnpfl * (Udyana, Kiraairiir, 

—taken from VAchaspati, Titpsryyitfti. sww* 
Cf. also (wnii ?hr Itsitt 
ttwei m sfinrwi^i VAohaspati—fo f w aafq ta: 

miftfis t w\ ww fift: qwewnt i 
erwTwn: uarqfq m wQ^niar^fkaTfen* a a aw i aa fkr 

9 i tbid. Ct n fea i awfii ft q a faq ^ 

14 
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I Ud»y*ua, ftdlf<wraii. in nplj <<> 

olq«cti<in—if^ (% tt^ ii^il'l sftwflw 

(iivnirfnni nw^iiqavif^ mit m 

i lwf H I (Ddnyana, ibid.) Definition of >rwvf— 

CTiet m ^ n i m inetn: i iimanrain: wmtt* 

« 

I . ^ QTfwii 

1i««1{«fnVTinf| I UddjroUkftrm, Chsp. ill» A'hDiiuk 

1, Sdtr» 38. 

SiSUm 4>7, whore UddjoUkani ooioo—^s«- 

nfwwn!:—wi n oiv4 nm 

•k. 

wvwin^ei dt rfe ^n i ffii i Vi cbMp ot i 

•xpUius wm vilw^qrvrt: ^ 

9w fiif4 nm fi9« 

wf: iftSifCTTir i Cf. Vitayi- 

jonA on S6irek 47, A^hoika 1, Chap. IIL On the 
other hand in obemical oorabinatioo, ^:gtv: 

p«T4tT94t«% I JN twwm afnn^p *fri>rrn ^fit- 

PTmif m « wtf fiwr, fiRnit ffwnn, ^arif 

dSr.^Jajania, Mafijart, 

I For opadtj, abadows. o/r., vidi PRT g 
MiQTwnftuwmg JNrwn^- 

fiftit I n w ^ I ftiTP- 


^RT wWtiti 
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q iiff«i l UddyoUkans 

Cb^p. IV. A'hnika 2, Sutrm 25. for reflettioa> and 
iU lawf, I quote paangee id my paper on Hindu 
Phjfioi and Hecbanioo, to which the ptudant of the 
biototy of Optics is referred. 

AnaogemeDt of atoms in Space:—The Nydja 
eoDoetTes atomic magnitodes as PdrimAtidaljs. a 
term which indicates a spherical shape. (Ofw* qfr* 
eftirwwiN qifkwrwwst—&fikaramijra). To 

conceive pofilion in spacci V^ohaspali takes 
three axes, one proceeding from the point of tnnrise 
in the horixon to that of sunset on any particular 
day \ ( roughly speaking, from the East to the 
West) {—a second bisecting this line at right angles 
on the horizontal plane, ( ronghly speaking, from 
the North to the Sooth X fhe third proceeding 
from the point of their section up to th# meri¬ 
dian position of the sun on that day^ (rooghly 
speakingy op and down )• The posiUon of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three direotions, ije. by arranging in a notoerioal 
series the intervening points of contact^ the less 
magnitude or distance being that which oomos ear¬ 
lier in this series, and the greater that which oomes 
later. Tbe position of any single atom in Space 
with reference to another may be indicated ia this 




HINDU CHKMISTRT 


SI) 

iray with reference to the three ezee. Bnttbie 
gives oolj e geometrical eoelysis of the concep* 
lion of lbree*dimeDiioned Spece^ thoogb it mast 
be tdmilted in all fairness that bj dint of clear 
tbiokiog it anticipates in a mdimentary manner 
not only the fouadations of solid (co-ordinate ) 
geometry, but also of the geometry of position, 
and especially the oonception of Space as a 

Manifold* which alone can eerre as the basis 

of a generaliiation ce mprebending all different 

possible kinds of geometry, Euclidean and non* 
Euclidean. ffi: 

•: w i*: vswrfe- 

t: i 

a'lftwTfi Blau: rfl a 

wciB a: arff^iwaafa^esprtw^a: a avi- 
aiiYi aa^iWT fsaa^w^'^ awrai arwta 
ardef^a^ ift af^a^t 

smfrtaafaa^afffwifaianff atas waAftwrat 

aww; I ^fwaifraieewiiaiA a af w affw wyf 
» N i ya f a i wi< a awri ortaraf^rt a 

Vachaspati, TiVtparyyatikd, Chap. IV. A'linika 2, 
Sutra 25. 

The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a ctibioal arrangement, fw* 
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frtsfir qq wrwr; wmm : 

wrtq f^wwTWBjii; ^ wrqqqiqqfii: i 

Cf. alpo tiio objeotion in tbe Baddbist Kdrikii. 

fqqf^S) qqin^ft: v^vmi wn\ i i q mtwi^ 
hm: i Thu u the tjpioU primordud 

erraogemeDt, and vmriatioiu io the ooHocation 

of atoms and moleoalea ( a e t i if ata )• as 
we .have eeeo» were oonoeived to aoooout for 
^ the variety of iaomeno modes of the tame Bhiitsk 

as well as of mono-Bhantio and poly-Bhaultc 

compounds. 

The molecnler arranf^ement in Che oaae of 
bi^Bhautie compounds is very peculiar. Two sub- 
etaoces. say Etrth and Ap ( water )» form a quasi* 
impound, first, and each subsUnoe breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap, But the two do not form a* binaiy 
molecule. Instead, this contact of heteiogcneouii 
atoms leads to a eurioiu result. The atom of Earth 
combines with a neii^hbourin^ atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap oombioes with another Ap-atom» 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the pbjaijo- 
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cbesoicd cHaraoters of Earth and Ap respect!velj, 
and sicnuttaoeonflly wilh the aMiimption of tbeee 
phjsicKhobemioal oharaotera, the bioarj molecules 
eot«r into oomplex contact ( itaYa \ In 

all Ibis process, work is done only in tlie first io- 
staoi, iQ the contact of an atom of Earth with one 
of Ap^the resuttins: oontaots, of atom with binary 
molecule and of ibe binary molecules with each 
other* ioToIre no further ezponditioo of Energy. 
Thns wo ifct a particle boldintr two binary 
moleonles ( of Barth and Ap respectively ) in com¬ 
plex contact, and suoii particles oontione to be 
formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the result¬ 
ing mixed or compound qualities of this olass of 
qnasi«oomponnda. (if As: ) wqsvaiaei 
fwAwaw sr fkfwsw sriTa%* Afsa i i^ : m\w 

wiiaiMrtsq^w; wiw f wi Jsa: astw; ... 

•Tw tAa^qfe; wait i aar ai f d s iw A^ sft: 
ifk a^ arf^tfa qifilaai aiia wnia w 
^naw faaw’atat aanwar amt 4Aamt aifi- 

ani fi^i faaan«ik i aA afaiq wi# mawA: 

aKagaq^^a^ asiwafa: afiaia ai# 

ancaiaifaaaTq ^Aarq va^^aiwiaiciaA faa- 

fiadt I W arvaii i arza^Afaer fa aan%a ara 
aaai* a*]^a ifa aia: i aa: aifrf4 na^ anadAfaai 
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vwwt I wTwiWvn qirtWfii 

( PraiMUpida-BfaiAbja, I ) 

The whole prooees may be grAphically repreteoted 
%M followi :— 



ftD Atom of Earth. 

AD Atom of water (Ap). 

A bioarj molecale 
of Earth. 

A htDAT}' molecule 
of water (Ap), 


Molecules of a hi* 
Bhautic quasi^om- 
pcuod;—graphic for¬ 
mula of complex 
oootact. 


I will conclude this aecoont of ADcieot ( and 
medimval ) Hiudu chemistry with a unte the 
conception of molecular (atomic) motios^ Paris* 
panda, and the different varieties of such motion 
which were conceived to account for the physical 
phenomena of sound, light and beat. Any attempt 
to differentiate rigidly between Mechanics and 
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PhjfioB on the one baod and Chemistry on the 
other at this primitive siaf^ wontd be au idle affec¬ 
tation. My paper on Hindu Mechanics asd Physics 
will give a detailed exposition iu a s«paiato 
treatise. 

Parispsnda :—Resolution of all phjrcal action 
into motion :— 

Parispanda sometimes stands for motioa molar 
as well as molecular, bat more often for the sabtilo 
motion of atoms or molecules. Tbe radical mean¬ 
ing of the term is whirling or rotary motion, a 
circling motion, hut it may also include simple 
harmonic motion (e. g» vibration). All aotioo, 

opiratioo, work (ftrei um i f ) is ultimately traced 

to this form of subtle motion lodged in the atoms 
Of in the matter-stuff. The VedAnta, for example, 

speaks of a cosmic vibratory motion ( 

—jlsAkara).'—AlcAsa, in the VedAnta, as 
we have seen, is the first stadium in tbe evolution 
of Matter, which gives off Viyn, which gives off 
Tejas, and so on ; but A^Asa (Ether) itself passes 
through two stages before the emanatioi of the 
Sukshrosbhiita Viyu (1) the motionless nbiqat- 
tous primordial matter-stuff (answering to tbe 

SAiikbya fibutAdi} called ParAnam kbam ( jxW SI*) 

and (2) a snbtile integration, tbe pore nnqoint- 
nplicated Sukshmabhuta called Vayuram Kbam 
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(If) ( aJDBwemig to the S^nkbytt TimmAtro 
stage \ It is this subtile AlctUa, in its Tsum/itric 
integntioD, i, e. in the derivative fortOp which is 
snbjeet to on incessant Parispanda* The gaseous 
stage of matter ( the Yodi&ntiu V4yu ) is in¬ 
deed matter in a state of Paiispandio motion 

(«f^. ohvT^erwwn^Sankarah So also the bio* 
motor and sensori-motor principles apart from the 
directive Intelligence of the Self ( siesi 
ersrmts—interei — 

Sankara). The SAnkhya also oonoeives this 

Parispanda to charaoterise every process and 
phenomenon of cosmic evolntion (<ni qft- 
Vfichaspati, Kaumndi ). Bhutas. orga¬ 
nisms* mental organs^ as modes of Prakrtti 
(considered apart from the Intelligence of Pnrusha) 
are all subject to this Parispanda funser ^ 

♦ei-ef ffi! iNt 9fKmmi i fr t i lw ft i ft w 

Rfev )—Vdehaspati on KArikd 10 ). 

On the other hand* Prakrtti os the Avykto, the 
a-cosmic, the un-manifest ground, with resolution 
only of like to like (evacfrwrw)* is devoid of all 
Parispandic motion (^wnsrfq 
favt, nuTfq qfc«qii?r misi i tbid. on Kdrika 10 ). 
The Nydya-Vaireshika finds Parispanda in all 
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formB of matter^ except ATcAaa whicht in that 
aystem» is non^atomio and incapable of any change 
or aetiTity ( ). Bat all atoma from those of 

VHyn downwards, are in incessant motion. The 
world at bottom is an infinitude of oontinnally 

whirling ( or vibratory ) particles { 
wnnqfffwimwTfiprvwTewi—RaghunAtha compare also 
Udavana^KusumAnjali, Stavaka V.'—cswre*! 
etwAwme cvniemfv); omiftfii i ), AU physical 
action consists in motion. The NyAya*Vai* 
seahika rejects force, power, operation (whi ) 
oxoept as inodes of motion. Jayanta indeed states ; 
we do not acknowledge any mysterioos power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force ( mfm ) 
and of unperceived and unperoeivable operation 
( is put forward as a philosophical 

( cpiateroologicul and metaphyaical ) proposition 
to justify the Xyiya analyisis of the onusnl nexus 
into mere invariable and UDCondiUona] antecedence 

among phenomena without productive power 
or effioienoy w w a ifu ffuwui fwsa^i(ifitm-*Bh&sh&* 

Parichchheda), It is not of course mtendod 
t*i question the cxistenoe of Parispanda, which is 
of the Diiture of motion, and which, though subtile 

and therefore infra-eensible {tv and wfieww, 
not we\fite ), is the ultimate form of all physical 
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activitj. ^ «iqic i «A- 

iqmn: ..awm •«»- 

wat araft • a anan* 

I Jayanta, NyAyB>Ma/ijar(, Ahnika I). 
The effect (no less than the action) is, in all caaes of 
material oanaation. the reanltant of the combined 
motions of the Tarious ( materia] and efficient) 
causes involved (s. g. in the case of mar-vig^s- 

qa aiw 

tisvil I ... «« ikrant aia: aA: ai|a araJi • 
M aaeiQfi^ a: af% <ii|a amani t—Jajanta, NyAya- 
maiijarf, Ahnika I ). 

But, in the N'yAya-Vaiaesbika, though all action 
of matter on matter is thus resolved into motion, 
conscious activit}* is sharply distinguished from nil 
forms of motion, ns against the Sdnkhya-VedAnta. 
which, as wo bav« seen, considered every thing 
other than Intelligence, the Forusba or the trans¬ 
cendental Self, to arise in the course of cosmic 
Evolution, aud therefore to bo subject to Parispan- 

dic motion. (faraifiriN lanl wiaiO wiqviwa i 
aiwrai ^ ^ fa wefw aiw f—Quoted in Jojantn’s 

Njdyd-mnnjarf^ Ahnika IV ). 

Santtina, L e; Gati-ttautdnA (including wave 
motion and ourront motion or convection ): Kampn 
aontiinn, Spandana, ( vibration )Charaka notes 
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three kiode of wntAnas, serial motions, w., those 
of water, sound and li^ht (.siwn^ie, and 

^ asfPi Cbakiapdni points out that a wave of 
8oui«d travels more rapidly than a wave of watur, 
and fonch less rapidly than a ray of l!i;ht. In 
Hindu Mechanics, a ourreot of water (downward 
Oow, ) is ooDOeived to oonsist cf partiolea 
moving in au uninterrupted scries under the action 
of gravity and fluidity ( and Saw A ray of 
lt:;ht implies the rectilinear propagation of indefloi- 
tely minute corpuscles, ia all direclioof, with in- 
0 moeivable velocity, and a sort of conical disper* 
sion ( afiwrt Ff larfiraa; wr^Si 

IJddyotakara^VAchaspati ), A wave of water ( Wa- 
inv ) implies the transmission of vibratory motion 
ID the water particles. (Cf. Jayanta— 

A'hnika 11). A wave of sound 
is eoneeiverl by some on the snaloj^y of a wave 
of water ( ), only the air-waves ( of. 

t^ie MimAmnl) or the sound-waves in acd throngb 
the vehicle of air waves (cf. the Nyflya-Vaisesbika ) 
travel by concentrio circles not in one bnt in all 
planes. (N. B. this assames transverse waves ). 
Others hold that tlie air waves (cf. the Vitkya- 
padiya ) or the sound and air wavc-s (cf. Uddyo- 
takara ) are propagated by the transmissisn of the 
vibration in all directions, leading to oonjanotion 
and disjunction of air-particles« so that the wave 
may be said to expand by alternate ooncentrio 
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tpberioAl Isjren of rarefaotioD aod codenfatioo 
) (X« B* thif usiime* loof^itadiiiBl vaveff),-^ 

( —rrf. Wt^rwwTW! w ¥»r H'm V n m i m: 

( 5avara-Bbi«lijft 1—1—17 ) 
H fiM; f«fimift ■fii 

I—1—IS). The VikvB-padija deaoribM artioalate 
ioandi (Varnai) and indeed all aonnds { labdaa ) aa 
only forma of air set in motion, with rarefaction and 
oondenaation t v^a), and capable of TirTatiuos 
of velocity and oonSgtiration (aii#afir?in fff: vwai 

■ftocH» aw wrcwniafu Sawa a eWa: i a'faamnt 
fnwr^ a ifa ai rfq ^V—VAkya-padf>a, Edtufa 

L Sloka 109 ) my paper on Hindu Mecbanica 
and Pb}tfica ). (For the Hindu doctrine of icieotifiG 
Method, irufe Appendix} for certain interestiug 
recipee of ohemioai technology, xride Addenda }, 

1 had intended to oonolade thia anrvey of Hindu 
Physico-chemical science with a comparative e«ii- 
mate of the evolution of scientifio ideas in the cuU 
turc-histoiy ( kultur-gescliichte) of the Chiaese, the 
Greeks and the Arabs, as an Essay in the historioo* 
comparative method of investigation ( vide the Intro-> 
duolion to my Comparative studies in VaitbnaTisai 
and Christianity for a correction of this method 
but space forbidsi and the reader too» 1 fancy* 




The Data of 
BaMratnaeamnohohaya. 


While the present volume wai about to issue 
from the press, Mr. T. 0. KdJa, Editor of the 
MarhattA Journal ^SamitWhaka’*i sent ns a critical 
ontice of R. R. S. As there are some important 
biiiorical facts biooght to light and as the date of 
this work arrived at from quite independeot fcurcca 
rallies with that assigned by us (Vol. 1. Intro. 
LXXXIX), we make no apology for reprodooiDg its 
■ubstanoe in a condeused form. 

Charpafi or Cbarpa/inAtha of the NAtha school 
if mentioned in the R. R. S., ( see VI, 58« Poona 
edition )» as also king Singhani^ 

The Navaoitha &kUs4tra, a MSrbattd work by 
Naiahari MAla. givis S4 me legendary information 
abont this Charpafintitba and speaks of him as a 
contemporary of Matsyendrmndtha. On the left has 
been givou tbe geoeology of 
the pnpils of wqaHrwia. Tbe 
last, or wrtwv, was tbe 

celebnited MarbattA Saint and 
antbor of a commentary on 


, I 

ftifwaia 


the wrtrfhn called It 

was written in Jaka 1212, 
a. D. 1290. So Wi{ihr and CbarpafinAtha 
most have lived at the htgimning of the tkirUenth 


I 


eentwry A. D. 


*Sm tbe ooocliMlinf portion of o UarbotU work. 
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The IL R. S. which meDtioos iho Siddha Char* 
pati most bo therefore Inter than the first half of 
the thirteenth century A* D. 


tiwwiff II (A.D. 1069) 

I 

I 


fww (A D. 1191) 
iwm(A D. 1191-210) 
II (A.D. 1210-1247; 


Among! the TAdava 
kingaof Devagiri or Dau* 
latAbtUly there were two 
kings by the name of 
Sioghana. Taking the 
Singhana mentioned by 
R, B. S. to be the second^ 
we are required to place 
the compoeition of the 


work in the latter half of the Idth century. On 
the whole the R. R. S. may be safely taken to be a 
work written aboul 1300 A. D. 


THS WEIOBT OF AIB. 

( By Principal B. If. Seat ). 

Experimenta w'ere of coarse conducted for 
purpoees of chemical operations in relation to the 
arts and manufiictaroa, metallurgy, dyoing, 
pharmacy* perfumery, ooemetics, horticulture, and 
the making of glass (lenses and mirrors of Tarious 
kinds ore mentioned, the spherical, oral^fw and 
being welKknown—Pliny indeed mentions 
that the best glass over made was Indian glass )• 
But of Experiment os an independent method of 
proof or discovery, the instances are rare, I may 
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nol6 one interesting example in Udnyana'a Kirand- 
vali, relating to the weight of air, Udayana argnea 
that air most bo a distinct and independent Bhi’ita. 
for if air were made of the Barth-Bhuia, it would 
have weight, and it has none. To prove the 
absence of weight, ho refers to an experiment 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty- Hence 
the air poescssrs no weight. Then Udayana makes 
an interesting fttatement. It may be objecte<l, he 
says by one who accepts the weight of air^that 
this argument is inconclusive. For a counter- 
experiment may be snggested. The balloon filled 
with smoko ( or gas, ) rises in the air, whereas 
the air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this would only show that both smoke ( gus, 
and air have no weight. The Hindus appear to 
have been ignorant of the principle of Arohimedea, 
at’least os applied to gases. Vallabb4ch:trya in 
the LilAvatf speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objecti to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. CL Udayana, Kiratiivalf, t 

Cf. also Vallabhiobfiryya, LflivitL 




APPENDIX. 

On He Seitniific MeHod ej ike Ilinduu 
(Bt Principal Brajbndranath Seil.) 

The Doclrioe of Scientific Method eladj 
of the Hindu Methodology of Science is nhsolatelj 
esseotiml to % Hght understanding of Hindu 
IKMitive Sdeoce. its strength and its weskncsst 
its range and its limitations. Apart from this rigo 
rous Scientific Method, Hindu CLemutry, sncb as it 
ist would be all practical recipe, or all uDverified 
speculation. Tbis» however^ would bo a very inade* 
quate and indeed ctronecus view of this early 
achievement of the human mind. That the whole 
movement was genuinely and posiiitelljf scientific, 
though arrested at an early stage, will appear from 
the following brief synopsis of the Hindu Methodo¬ 
logy of Science. 

Criterion or Test of Troth (after the Bud¬ 
dhists) ;*-Tbo ultimate Criterion of Truth is found 
not in mere cognitive presentation. Lot to the corres* 
poodence between the cognitivo and the pnurtical 
activity of the self, which together are suppesed to 
form the circuit of ooosetonsoess. That knowlisdge is 
valid which prompts an activity ending in fruition. 
Cf. the distinction between awrfkwni and fkawiffvni l 
Also compare, BifeemRitu wrwn— 
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ViUdjrljanA), Troths the Baddhiite conteodi it not 
•elf eviiieoce. w>t the agreement between ideau, nor 
the a^eemeot of the idea with the reality beyond if 
any, for thU cannot be attained direct, but tbe bar* 
mony of experience ( ), which if implied when 

the volitional reaction, that ii prompted by a cogni- 
tioD and that completea the circoit of coDBciouanefs, 
meeli with fruition, /. e., realiaea ita immediato end 
icf. Srfharaha, Ebandana Khanda Kbildya on the 
relation of vwi to ifmxwTT ). This is the material 
aapect of Truth. The formal aspect is given in a 
principle which governs all presentations in conaciona- 
neat, and which combines the three moments of Iden* 
lily, noD-Contradiolion and Excluded Middle in 
every individual cognitive operarion [n^ inj ^rfvfaeafw 
(identity) wwf (non-contradiction) 

nwmmi w T^fif (excluded middle) ife ^wawiw- 
wintv:—Jayanta, Nydya-Manjarf, ] 

PeroeptioD :^Tbe conditiona of perception, 
and its range and limits, were carefully studied. 
Tbe minima sentiblo (t.j/., tbe minimum visible, 
tbe Trasarenu, the just perceptible mote in the 
slanting sanbeam), the infra-sensible ( wqinwq iwu 
sometimes termed the obscured ( 

a meteor in the midday blaze), and tbe potential 
( w^fevfw ), are distinguished; but finer iostrumenta 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
iu>ted that the measoremetit of Ibe relative pitch of 
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nudicftl tooe« wot reinftrkably acearste aad origtoal 
{uid^ my I^per on Hioda Meehtnics aad Pbjaio«). 

Observation (ein—Vjlcha*p*ti and Udayana) ;— 
The entire apparataa of scieotifio method proceeded 
on t!i6 basil of observed iostaocee carefully aoatyeed 
and sifted. This was tbe eoaroe of the phyaioo-ohemi* 
cal theoriee and cIauifioatianf» bal in Anatomy, the 
Hindue went one step farther; they praotieed die- 
erction on dead bodies for parposee of demonstra¬ 
tion. Ingenioas directions are given, e.g.^ tbe body 
most be first disembowelled and wrapped roand 
with tlie kusa and other grasses, tbsn kept immersed 
in still water for seven days, aft^ wbiob tbe medioal 
student should proceed to remove tbe layers of the 
skin with a caiefnlly prepared brash made of the 
fresh elastic fibres of green bamboos;—which 
will enable the tissues, vessels and dnots to he 
observed. Poit-meyrtem operations as well as 
major operations in obeietrio snrgery (the ex¬ 
traction of tbe faHos, etc.) were availed of 
for embryological observations (e,y.» it is stated as 
a resnli of observation that the mdimeDts of the 
head and the limbs begin to appear in tbe fcctas 
in the third month, and are developed in tbe fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinot in the sixth) {—and also embryological tbeories, 
€.g., the indication of sexaal character in tbe se¬ 
cond month by tbe shape of tbe f<etue, tbe shape 
of around jiiot iadioating the male sex« and an 
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d<mg<iUd sbftpe as of a muscle the femmla sex 
(cf. Chsraks, SAtrAstbAns, Cbsp, IV,— MMl iiTf® mn: 
ftw if I ex wn: Pm: swc Aft W> 

I Cbakrspini uotes : i : i 

Wt s^^liun loc. cit.) In 

Pbooetics (as in tbe Fritisakbyaa, circa 600 B. C.), 
ill Descriptive sod Aoslyticsl Grammar (as io 
PAnini), aod in some important respeots in Com- 
parative Grammar (as in Cbaoda's and Hema- 
cfaaDdia*s Grammars of tbe Pnlkrita Dialects', tbe 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medics, 
and in Tbeiaptulics, especially the symptomolojry 
ot diseases. In Meteorology, tbe Hindus used the 
lain-guage in their vreatber forecasts for the year, 
made careful observations of tbe different kinds 
of clouds and other atmospheric phenomena (e* 
they give tbe heights cf the clouds, tbe distance 
from which lightning is ordinarily visible, or tbe 
thuoder is heard, tbe area of disturbance of different 
eartb-quakes, tbe height to which the terrestrial 
atmosphere extends, etc., vide Yardhsmibirm, Srfpati. 
and the authorities quoted by Utpala). In Astro¬ 
nomy, tbe obeervatjon was, generally speaking, 
very defective as in the dtttrmination of tbe solar 
and tbe planetary elements, and this was probably 
due to the lack of practical interest, but the deter- 
minatioo of the lunar constants entciing into the 
caloolatioD of lunar periods and eclipees, matters iu 
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which the Hiodof limil m pnctioaJ ceremonial intereat, 
leacbed a remarkable degree of approximation (roach 
above Gnrcf>*Arab computations) to the figarea id 
LaplaceV Tables, which can only be explained by the 
drcamstance that in the case of tbeee coDstaote the 
Hindus oarricd out for more than a tbonsand years a 
systematio process of verification and oorreotioa by 
comparisoD of the com pa ted with the observed 
results (like the navigator’s oorreoiion of the coarse 
of the ship at sea), a prtKess which was termed 
In Zoology, the enumeration of ths specie* 
of Vermes, Inseota, Roptiliai Batrachia* Aves, etc., 
makes a fair bt^ginniog, but the classification proceeds 
on external cbnractcrs and habits of life, and not on 
an anatomioal basis. In B itaoy, the observation was 
mainly in the interests of Materia Medica. and the 
classification was as snperfioial as possible. (Vide 
my paper on the Uindn Classification of Plants and 
AntmaU). 

Experiments: —Experiments were of oonrse 
condocted for purposes of chemical operations in 
relation to the arts and manufaotnres, e. y., Metab 
Inrgy, Pharmacy, Dyeing, Perfnmery and CTosmetics, 
Horlicuhare, the making and polishing of glass 
(lenses and mirrors of various kinds are men* 
tioned, the spherical and oval m and sn, being 
welbknowD—PHoy indeed mentions that the 
best glass ever made was Indian glass). And tbo 
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roralts of inch experimoiiU wwo froely drawn 
upon for building up tciootifio hypotbem and 
geneialmtioDf. But of experiment as an tn* 
de^pmdmi method of proof or discovery, the ina- 
taocee recorded in books are rare. 1 may note one 
interesting example in Udayana’e Kiranfivali. 
relating to the weight of air. Udayana argues that 
air most be a distinct and independent Bhota, 
for if air were a form of the Eartb-Bbuta, it 
would have weight, and it has none. To prove 
the absence of weight, be refers to an experiment. 
A tmall bladder made of a thin membran**. 
Sited with air. will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statemeot It may 
he objected, he says, hy one who accepts the 
weight of air—that this argument is tooooclusive. 
For a coanter*experimeut may be suggested. The 
balloon 6Ihd with smoke ( or gas. rises in the 
air. whereas the air*filled balloon oomes down. 
This would go to show that air has weight. Oda* 
jana replies that this would only show that both 
■moke ( or gas. w w ) and air have no wi*ight. The 
Hindus appear to have been ignorant of the prin- 
eiple of Archimedes. Vallabbachtlryya in the 
LQAvatf. it is true, speaks of a peculiar resistance 
to sinking { or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
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or to ooiDO op to the tarfeoe of the wster, but 
the deecriptioo shovre that be had no clear ideas 
OD the subject. 

MathnrAo&tba, states that the determina¬ 

tion of the de^rree of purity ( the carat ) of gold bj 
rubbing against the assaying stone and oleerviog 
the character of the yellovrish streak agaiast the 
black smooth background, is only an indirec* means 
of asrertaining treigbt (fanSsiwv lit, s|)eciGo gravity) 
—whioh seems to sugirest that there was a more 
direct means of arriving at the latter. IVobably 
this refers to the common Indian method of 
comparing the lengths and weights of wiivsof sniform 
thickness that can be formed by drawing different 
pieces of gold through the same diamond bore« 1 
think it mny be regarded as fairly certain that the 
Hindus were ignorant of Archimedes's di^wy, an 
ignorance which, at any rate, they could not have well 
borrowed from the Greeks, no more than they could 
have thus borrowed their knowledge of things 
unknown to the Greeks themselves. [ Cf. Udaysna, 
KiranAvali 

a i § f aag wt ( . W w ( writ :) vWKi ^wmwtfw win i n w 

•new ten tfa i •! i wai g^ngvret r 

naifq i f n nfaa at aue e faf sks w wsatif:i—cf. VallabhA- 
chAryya, LflAvatf-*|Wsfiias*ii vfSTWTwravwfni aw^- 
wwa WTwrfv it afssnWi! i 
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fmm qn^ftTWfin^n'i i mnnn 

frunnm]—cf. Malhardoith^, sfvsnVi^rfii od Omn- 
gef%*B TAltvaohioUmaDi—sn ( ) ir fi4* 

4tinfin«vwn‘ fi^ (ftnfnT i 

Fallmciet of Observalion^MsI-obserratioa and 
NoD^obaervatioo These were carefnil/ studied in 
relation to errors of ob^rvation, and Hallucina* 
lion (ww WMni!, wiOa) —which were ascribed to three 
causea : - (a) Dosha, fla, defect of sense organ, as of 
the eje in jaundice, or of the skin in certain forms of 
leprosy (lea^iing to tactile insensibilitj, cf. Susruta) 
or defect of uicc.^ry stimulus^ e.f 7 «» too faint light, 
or undue distance or nearness, in vision $ (^) 

Saroprayoga, aarfta, preaentation of a part or an 
aspect instead of the whole ; and (c) Sanfikitra, aain’. 
the disturbing infloeuce of mental predisposition* 

expectation, memory, habit, prejudice, etc* 

The Doctrine of Inference :-~Anum(tna ( Infer* 
cDce) is the process of ascertaining, not by percep¬ 
tion or direct observation, bat through the instru¬ 
mentality or medium ofa mark, that a thing pcs* 
sessea a certain character. Inference is therefore 
based on the establishment of an invariable con¬ 
comitance ( Vyipii, wrfj?) between the mark, 
and the obaraoter inferred. The Hindn Inference 
(Anomitna) is therefore neither merely formal nor 
merely material, bat a combined Formal-Matcnai 
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Dodoetive IndoctiTe Procew. It it neither the 
Ariitotelieo SjIIo^vcd (For qbaI* Deductive Proceed), 
nor MilFt lodaotion (MeteriaMndaotive Procete), 
bnt the real inference which must combine formal 
validity with material trutbi inductive generali* 
aation with deductive particularifation. 

Ad inference admiU of a rigorous formal state¬ 
ment*—in the shape of five propositions^ for dialec¬ 
tical purposes ( %,c,, in demonstrating to others )• 
or of three propositions when the inference is for 
one-self ( )^—(1) the probandum, the 

statement of the proposition to be eftab1isbi*<l 
(Bfuar, mvsfeaa. s.y., yonder roountaio is fiery 
(say, an active volcano) j (2) the reason, the 
ascription of the mark ( ).— e.g,, for 

it smokes ; (3) now, the general propoeition. 

stating the invariable concomitance which is tbe 
ground of tbe inference, ^clenched by an exam¬ 
ple bringing home tbe responsibility of the rea- 
soner to establish a real relation, e.^.. whatever 
smokes is fiery, as an oven | ( vfiTVW) ;—(4) next, 

the application, tbe ascertainment of tbe existenoe 
of tbe mark in the present case {waaa) ey., 
yonder mountain smokes ;^(5} finally, the concln- 
sion, tbe probandum proved (faaaa). 
yonder mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 
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4 Yooder monnUin doe* unoko. 

5« Thertffore, jonder mountaio is fiery. 

For inference for ODeself^ only the first three or 
the iut three propotitioos, are held to be salB- 
eient 

The Hindu Anumdna, it will Le seen, antioi|)at6s 
J. & Mill's analysis of Uie syllogism as a material 
inferenoe, bat is more oomprebensive ;^for the 
Hinda Udihamna, the third or general proposition 
with an example, combines and harmonises MilPs 
view of the major premise at a brief memorandum 
of like instinoes already obscrvedi fortified by 
a recommendation to extend tu appUoatiou to 
anobserved cases, with the Aristotelian view of it 
as a Qoivereal proposition which is the formal 
groand of the inferenee. This Formal-Material 
Dedaclive-Indnctife process thus tnms on one 
thing—the establishment of the invariable cun- 
comitanoe (wifs) l>elween the mark and the 
character inferred,—in other words, an inductive 
generalisation. The question is—what is oor 

warrant for taking the leap from the observed lo 
nnobserved cases ? Under what conditions are 

we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited oUervatioii j 
The Cburvdka view Among the Chdrvdkas 
there were two clasaes, the cruder school of mate* 
rialists who accepted perception ( sww ) es a valid 
soorce of knowledge, as well as the reality of 
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Xatunl Law (wwm), and the finer school of sceptica, 
who impngned all kinds of knowledge, immediate as 
well as mediate, and all evidence. Prcception as 
well ns Inforenoe, nV/s Jayanta'a reference in the 
NyAya-Manjari to ; also wnfcrwe^ 

wwm«vv mwirwTiT ffif vfavre vwiwvShsdsniwee- 
wie u m i i n —A^nika I, Manjarf. 

The Cb^vAkas hold that the principle of 
causality, which the Bnddhists aasutne to be a 
ground of on indnetion ( ^rfs) is itself an induction 
f a case of Vyitpti >, which amount to reasoning 
in a circle ( w«w i; that every inference is based 
on an unconditional invariable concomitance which 
itself must be inferred, os universal propositions 
cannot be established by our limited preoeptions. 
and thus there is a regressus nd infinitum ( warfk 
UfigrT); and that the nexus between cause and 
oflTeot, or between the sign and the thing signified 
(smoke and fire ) is only a mental step 
or subjective association based on former per* 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists— their Analysis and Vindication 
of Inference : —The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
(vfirvw, WHTs sfesw. Nyaya-Vindu). This uni* 
fonsity, for scientific purpososi has to bo divided 
into two different relations,—(1) tbe uniformity of 
succession in the relation of cause and efifect, e.g^ 
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of Bmoke to fira Nyaya-Vindu); 

(2» the unifornity of co-oxistence ( in the form of 
co-inherence in the same enbeirnte) in tho relation 
of gcnuB and speciee^ the relation of invariable 
concomitance expressed in the proposition^—all 
Sinsapiis are trees,—which is not a relation of 
causality, bat of cooxi«tonce or co-inberecco in the 
same subetrate (m., the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Siso tree, in this particular individual before me. 
a Sisu tree),—a relation which may be termed 
essential identity ( ar^nwr, srare—Nyaya-Vindo ). To 
these twi>, the Buddhists add a third ground of 
inference, non-pcrccption of the perooptiblo 
emuqufi i), which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all coses of inference 
based on the Uniformity of Nature, the relation is 
that of inseparableness or non-ilii^juuction bet^veen 
the mark and the character inferred. The question 
is^how is this ioscparablencss ( ) ascer* 

taiued, and what is the warrant of our belief in 
itf in these cases ? 

Asoertainuicnt of Inseparableoess or Non-dis-> 
junction: Buddhist AccountFirst take the oase 
of causation. The cause is the invariable iintecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant oocom* 
paoime nts, wrwfsdw) is invariably preceded by a 
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flpscifio causo ()« It is not that clouds 
always load to rain, or that hoods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecent 
circnDistances ( e.f 7 . the appoaranoe of a partionlsr 
kind of clouds accompanied with hashes of light- 
ning, the roll of thunder and flights of Vahikils— 
driven by the wind from a partioular quarter of 
the horizon, and ascending in black masses* etc.) 
is AS a rulo the precursor of a particular assemblage 
of rain effects ( rain with particular nocomponi'- 
monts). Again, this particular kind of flood (over¬ 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher np (though, no doubt, 
other cose of floods in a river may be due to a 
breach in on embankment or the molting of the 
snows)* In other words, the Buddhists ( and the 
earlier >*yAya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con¬ 
sideration tho accompanying phenomena, which, 
if prupsrly marked, would always point to a 
specific cause of a specific cflFect. 

I quote NyAya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyilys and the Buddhistic 8}*6tcms. 
edreq » •v i vsrrvwq* 

m\wm vfrfKfn Md 
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r«tw; i wfli ifWTWi* 

nfii ifnw i 

(1C inwwsOcH)—vcmcru— 

iiicfci>fl Aii ifc 

ciifii ifi! H^mvy i ( Uddyotakilro, 

Cbnp I. A'biiika 1* Sutrn 5). Vicbaspoti putc this 
clearly :—i^c wiTtCii ^f*mfc m«fT/iCTi wife i f il 
1 m fiSic cfiniiT ifciwn i vrti iiiiiifq eff- 

mrt mXm^vStfn m iiift il^ i In other ivorda^ 

1 tingle ooDilitioti called a cuose is not invariably 
• tnoceeded by the effect^ nor does tho efToct 
phenotnenoD in general point to any partionlar 
cause aa antecedent, for there may be a pluralit}* of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,-- and also the specific effect v^wfcxi) 
which points to a specific causal antecedent. 
Compare also Jnyanta we infer an effect from a 
specific ossomblago of causee—i w W i^ w i i i n Tf #■’ fift 
tim wfun: tmni w(i wlsfai^ wi^ ff:i i w 
wTXwfiSil fatfi: i fwUift^mfwfiTiIifffviw^: 
ii«wiWfiii9ifiifwi:...vft^ wfirifdVf •! tii: iit^: i 
WlWlfir ^tiTfWnil 1 WTt^lfftlTWTWfq stjl- 

ifwn: I Similarly we infer a specific cause from 
a spodfio assemblage of effects:—itwffffii ff wi^w 
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WT H ifr^n i 

T>^»«'«Ti «« M't I «« 

%!j«Tf»"f«fl'nhriiirii «i ifii imtfii — 

But Mif ^ I 

mjBiBw ^bWbj BSfBIwftTBifrr, I 

( NFijra-Maojkrf, A 'bnika 2, on OotuoB Sutr» 
5, A liniks 1, Chap 1,) 

A apecibo aasemblage of oauaea, therefore, bw 
odI/ one speoific otiiDbla^e of tffecte, mad vier 
vergCL Of course, tbe observer is to Sod out the 
estenliml or relevant features ( as distioguubod from 
the irrelevant ones) which, being included, will 
enable him to specify the particular csnse of the 
particular effect. 

Now this being premised to be the ejset mean¬ 
ing of the inseparablcness or non-disjanotioo in the 
case of canse and effect, wo come to the question 
with which we started—>how is this relation to be 
ascertained ur established between two phenomena 
or assemblages of phenomena f Obviotsly. mere 
observhtioD of their agreement in presence ( wws ) 
and their agreement in afasenoe ( wfnfw ) is no help 
in the matter. Take a concrete example. The 
ass is cosiomarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed that 
when there is no mm^ them is no smoke. This is no 
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wftTTMt for coDoludiog & rolfttioii of caom nnd fffeot 
betwMn AO AM And smoke. It moy le UiAt you 
hippeo to hAva never observed smoko without an 
antecedent asa, or an ssa without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence, 
or in abcence, or in both, that can settle tbs matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom- 
panimenta is found to precede £ immediately. Now 
if A disappearing, £ disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( ^ ) j—it is this method which wo 

may term the Method of Subtraction ( the Method 
of Difference in its negative aspect) that is (he only 
exact and rigorous scieotiBc Method. Such was 
tho statement of ibe earlier Buddhists (cf. Uddyota- 
kiira’s and V.^chaspnti’s report of the Buddhist 
Doctrine of Inference—u fv afasail a i 

nanit maranmfTpifnretsia: va afaaw: i aarf 
wrarfi ssaraifi hsamaPt i afaaraisfaaatfaiiaif a aaant 
—a Buddhist K&rikA quoted in VAcbaspati, Udayana, 
Sriharsba, M^hava, e(c.}“WT«8anva«Taa fan—wf«n 

afii aafa—a»\a afaraafe a wafa-Htasnan: i 

a w^aiafirtarnamfafraifl i...(ad aiar w iafa fa?4l aww 
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Mvwii i.^nvrii 

mm: i—Vdclmsp^ti, TitjMujjmtrki, Ch*p I, A'^bnika 
1, 8atr» 6, ) 

Bat the cmaon in tbif form is not ttiffidentljr 
nfe>guarded agminit possible iba«e. Tiro poiota 
bfive to bo empbsiiaed (1) It moot be coiefallj 
obeerved thel do other ooDditioa io cbaDgid, (2) 
that the appearaDco aod dinppaaraDOO of A muet 
immedtAtelj precede the appearmoce and dmppear- 
ADOe of B. Tbe defiDitioo of a oaoio i» based 
OD two fandamcnta] ehaimotert, (1) the aoooodi- 
tioDal iDvariablenen of tbe antecedoDOOp mod (2) tbe 
tmmediateneai of the anteoedeDoe. The oacon of 
the Method of Difference moat therefore be itated 
ID each A form aa to emphasiae each of tbeae atpecta. 
And one main difficulty in the practical applica¬ 
tion of tbe oanoD ia that along with the introduc¬ 
tion or eoblatioo of an antecedent, acme other 
pbeoGmenon may be iotrodoced or aablated 
QDobeereed. Aa a eafe-guard againat thia ladioal 
vitiation of tbe Method, the later Boddhieta for- 
mnlated the canon of a modified Hetbod, termed the 
Fanchekirani, a Joint Method of Difference, which 
oombioea tbe poaitive and tbe negative Melhoda 
of Difference ( the Method of Addition and the 
Method of Sabtraotioc ) in a aeriea of five itepap 
and which equally emphaaiaea tbe anoonditionality 
and the immediateneaa of the antecedeooe ai ea- 
e^tial momenM of the oanaal relation. Thia ia 

16 
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naitber agreement in pretanoe, nor ngrt^m^nt in 
pretencft m well mi mbmence ( the foandmtioo of 
J. S. Joint Method of Agreameat), but tbm 

Joint Method of DifToreDca. The PmnehakArmni 
nuii tboi 

The following changes being obserTed, eaerj- 
U&iog ebe remaining ooniUot^ the relation of caofa 
and effect is rigorouilj establisbed 
* First step—The 'cause’ and ibe ‘effeot* phenes 
mena are both anperoeiTcd. 

» Second step—Then the 'cause* phenomenon ia 
peroeired. 

. Third step—Then in immediate snooeasion* the 
’effect' phenomenon ia peroeised. 

Foortb step—Then the 'caoee’ pbenomenon 
is snblated or disappearai 

Fifth step—Then in immediate snocessioo, Ibe 
’effect* phenemenondisappears. 

TLrougbout, of course, it is assumed that lha 
other circumstances remain the same ( at least the 
relevant or material drenmatanoes )• 

This Panchalcdranr, the Joint Method of 
DHfereooe, haa some advantages over J. S« 
Mill's Method of Difference, or what is idsn- 
tical therewith, the earlier Bnddbist Method; 
mod the form of the canon briogiog out in 
prominent relief the onoonditionalitj and the 
innnediateness of the antecedence, is aa superior 
fsom a Iheoretioa] point of view to J. 8. Milb's oanom 
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and if M mach more coosonant thao the latter to 
the practice of ererj erperimeoter, as the Hiadn 
analjfif of AoumAoa as a Formal-Katerial Dedao- 
Itre-Indaoitve Inference is more comprehensive 
and more scientifio than Aristotle's or Mill's ana- 
tytis of the Sjllo^iam ( or Mediate Inference )• 

Bat even the Pancbakitraoi if no sufficient 
answer to the quei^ion with which we started 
The PanchakArani is onlj a method ; it shows 
odIj how in a partiodlar case the relation of cause 
and effect is to be established (sfhsweftqi s > 
Bat we want more than this—we reqaire a warrant 
for the proceM. The Baddbiits therefore aapply 
the following proof of the Method :~Doubt is 
legitimate, but there is a limit to doubt When 
doabt lands jon in aa ansettlement of a fundamental 
groand of practiee, and would thas annul all 
practical ezerotse of the will, the doabt most 
cease; else the doabt would be suicidal or sopbi^ 
IteaL la tbw particular case, when the Panoha- 
kArani is satisfied, the anleoedent in question must 
be tbe cause, for there is no other antecedent to 
serve as cause ; tbe proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to bs^ 
without a oause ( which would be a contradietioD 
of the rational ground of all practice, for all voli* 
tional aotivitj proceeds bj implioatioo on tbe 
principle of caosalitj. If things ooold happen 
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witboat m all oar motives to action would 

bo baffled. Tbo Ibk between a preseutation and 
the ioftiDOtive Tolitional resotion would snap, and 
the cirouit of coDiciousne*s would be left in* 
complete. In fact, the Buddhists go further ( they 
hold oaosal effioiencj (wdfgvi) to be of the 
csseooe of empirical (relative) Bealitj. The 
proof of the Joint Method of Difference, then, ties 
in a strict application of the principle of causalitj 
in its negative form ( vit,, there can be no pheno* 
menoD without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em* 
pirical ( relative ) Reality as the truth of Perception 
itselfi viz., the corretpondence between the 
rational and the practical activity of the self. 

But invariable oonoomitance (or non*disjano* 
tion )i the Buddhists has another formi s. 

the relation of the genus to the species. We may 
have perceived a hundred instances of tbo aasocia- 
tion of certain characters with certain others; ws 
may also have never perceived the former when 
the latter are absent; but this would not enable 
us to generalise and establish invariable and no* 
oonditioaal coexistence. We must be first satined 
tl^it there is identity of essence (ar^nsj X 
It is only when we perceive that the characters 
of a Sinsapi are oo-inherent with the generto 
characters of a bee in the same individual object 
( a Sinsapi tree before me ), and vlbeQ we further 
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perceive that the oharactera are held together hf 
the relation of identity of esBenoe^ that we can say 
that all Sinsapia are treeai For as there is identity 
of etsenoo, a Sinaapd wonid not be a Sinaapd. if 
it wore not a tree. It would lose ite self-identity 
which is a contradiction. Hence the relation of 
identity of eseenoc (eTereri werw)» as in the 
relation of the species to the genus, is the sole 
ground for establishing uniformity of co-existence 
(sfiRw. ). 

(For the Buddhist Method of Induotiong in 
its later formt the Panchakirani, vide Sarvadaraana 
Sangraha—Buddhist reply to the Chdrvdka attack 
on Inference 

efs sier l t ifii eeenltci er^Tens^H: 

i ufit—eiierceeisiii sr 
eieisnt ei fee i weiit i eft wi nurasiUttdaiw m i 

As for the Nyiya view eftereisfeeTeWt 

sfk I—the Boddhist objects 

wtn I n^, eftwfir, eiJint wf^wieadl w 
weiei i—the Nyiya retorts e? asiftseri 

imhsfs ek lifiiervewi vfa i^the Baddbist 

answspi—iW fseifk 

ftenr: ener: wi eTa r s f e eaai feseisiiii afe ft 
wnrFia i fw in iriei^ mieiniee: erwatf: i mii animr- 
e fu f i e ei ifii i aenn a^nq f kfaata wfeeiMit) fWM i 
e^nffWkeee wuHwt: w i^ g ewt m esi qeera a i aa : i 
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fi fqqw :, 

^ncwTiqwwt ffii 

I 9 fm ^fQ ^TOiTf: 

firihrS i «ff Mvqt «nm^« nvpi 

ftq^ viw«cf^:i s V’ ^ <c T < t ^^< rfq 

t w : €r troffTO I Ma^n iw itw nrfrwifWw: 
rftf« Kwt ffii wiiii>iif^««^twiT mnn I «wTn wt4t- 
mvfi iTiff^ivfi Surradarwna 

Sangraba, Banddha-Darennam Vide alao Sridhara 
Kandali. 

The NyAya Doctrine of Inference :—Tho NyAya 
easiJy doaioliibee the Buddhiat contention about 
identity of essence. The Ny^ya wriieret being lea- 
lisle, do not impugn the reality of the genus ( ^fii) 
like the nominalists or the nominalistic concept 
tualiste ; but they point out that the insoporable* 
ness (or nou'disjunction) in such cases can only 
be estoblished by the experience of unbroken 
uniformity (w., by ). 

Uniform agreement in presence with uniform 
agreement in absence,—not the mysterious identity 
of essence irresistibly perceived in any iudividoal 
case or cases—is the only basis for constituting 
genera and species in Natural Classification. Indeed 
some of the later Ny^ya writers point out that 
individuals do not always possess in Nature all the 
characters that go to form the definition of the 
class to which they are referred. 
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SimilArly, a« regards tbe relation of oaiiee and 
effeotf a nem^s is aomstiiues fancied to bo peroeived* 
a power in the cause to produce the effect ( afii )• 
or an ultimata form ( wifii ). whiob is sup¬ 
posed to be present* whenever the effect (quality 
or substance) is produced (cL Bacon's view of the 
Torms' of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
There is nothing except the invariable time-rela- 
lion (antecedence and sequence) between tbo cause 
and the effect. But the mere invariablencss of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi¬ 
tional ontecedent as well ( wmfvfippfsi 
aT^irii being the definition of writtvTvwim). For 
example* (he essential or adventitious accompani¬ 
ments of an invariable aniecedentt may also be 
invariable antecedents* but they ore not nneondi- 
tional bnt only collateral and indireett in other 
words their antaoedence is conditional on some¬ 
thing else (wanesnw). The potter's stick is an 
unconditional invariable antecedent of the jar* but 
the colour of a stick* or its texture or size or any 
other acoomponimont or accident, which does not 
contribute to the work done (so far as we are con¬ 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly* the co-effecta of the invariable ante¬ 
cedents* or what enters into the production of these 
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co-«ffect6, may themMlves be invariable antcce« 
denta bnt they are not nnoonditional, being them* 
selves conditioDed by tboee of the anteoedenie of 
which they are effects. For example, the sound pro- 
dnoed by the stick, or by the potter's wheel, in¬ 
variably precedes the jar, bnt it is a co-effect,— 
and A'kisa (ether) as the snbatrate, and Vdyn (air) 
as the vehicle, of the sound, enter into Iho produc¬ 
tion of this 00 effect, but these are not 'onoondi- 
tional* anteoedents, and most therefore bo rejected 
in an enumeradon of conditions or causes of the jar. 
Again, the conditions of the conditions, the in¬ 
variable antecedents of the invariable antecedents^ 
are not unconditional. The potter's father is an 
invariable anteoedeot of the potter who is an 
invariable antecedent of the jar, but the potter's 
father does not stand in a causal relation to the 
potter's handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also bo immediate «W|)- 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, arc ipso /octo not 
uncoaditlonal, and cannot therefore be regarded as 
causal conditions ; in short, nothing that is unneces¬ 
sary is unconditional; for this class, vidt Visvanitba 
—rewmwwiwx^KifiR: wswrvvfwfiif^sfih qw 

( wfirfrit ) wwwife# —Visvan^thai SiddhAnta 
Muktivalt, on Sloka 20, For example, it is the cus¬ 
tom to point to spatial position or direction with the 
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Bngen, but fiiig«r>pointing, thotigh inTtriftblj pre* 
wot, is not cansAlIy related to the peroeption of 
direction or epatioJ poeition, because we can ima* 
^ne snob perception without finger*pointing, 
(wwwiftieut wwsnt fafnw ^ ssnnfiw: wiew:, 

Vilchaspati, Tdtparjrya-TikA, Chap, I, A'hnika 1, 
Sutra 6,—this shows that the doctrine of 
wae long anterior to Qangesa). 

r Vuranitha in the Bbisba-Parichobheda men- 
tioDS fire kinds of wwwifvi, conditional 
anteoedente—<1> ta (2) «« at wtrw- 

wmn ( ^Awfu:), (3) waisfh eibni wrt *»ifAmarrwnni, 
<4) «w< sfh ^ af it a i n wqfrnia «« (nAafJei) a *nrt. 
•nd (5) warfk fkaurawinnAiirfim; wfa l rnu wtii 

( alt* awi wiaurwaidt—Sloka* 19 and 20), tw WTRaTlw 

wwanfWWt a ai; r*>a wairaaiatSa wwawfatat 

SiddhAnia MnkUrali, loc, cit.--The 
Dinakart pointa out that the first two cases are 
comprehended under the formnla fs^iwmfiiTw 
i§iiiwsis(at«sir«n«( i There are several olaasifica- 
tions of these irrelevant antecedents ( wwwifuf ); 
1 quote one of the best known]. 

The unconditional ( wwwrfsfwuw ) aa interpreted 
in this oomprehenaive sense is a far more fruitful 
conception than Mill's* and is well adap^ted to its 
workthe elimination of the irrelevant (scion in the 
situation. In the end, the discrimination of what is 
necessarj to complete the sum of causes, from wrbat 
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if dopcndeuti collateral, secondary, Hoperfluous or 
inert, (t. s. of the relevant from the irrelevant fac¬ 
tors) most depend on the test of expenditure of 
energy. This test tbo Nyiiya would accept only in 
the sense of an operation analysable into molar or 
molecnlar motion (^ sstoik: 

wiTlfarwHl ^rev, Jayanta, Manjarf, A'hnika I); 
but would emphatically reject^ if it is advanced in 
•uppoit of the notion of a mysterious causal power 
or efficiency l ufw ). This is a peculiarity of tbo 
Nydya^its insisting that the effect is only the sum 
or resultant of the operations of the different 
casual conditions—that these operations are kine¬ 
tic, being of the nature of motion, in other words 
bolding firmly to the view that causation is a caso 
of expenditure of energy, in the kinetio form.— 
but at the same time absolutely repudiating the 
SAnkbya conception of power or productive effi¬ 
ciency os metaphysical or transcendental ( X 

and finding nothiog in the cause other than an 
unconditional invariable complement of operative 
conditions ( wtr» and * nothing in the effect 
other than the consequent phenomenon which 
results from the joint operations of the antecedent 
conditions qfruyw Rf—Jayanta — 

«Tw4t mi —erw^WT«Ii9 0 u«n— 

Jayanta ibid, A'hnika. 1, ufwfRViwcRq^it may be 
noted that the Nytlya. while repudiating transcen¬ 
dental power ;Sakti) in the mechanism of nature 
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and natural causation^ doea not dony the eziatenoe 
of fnetapbyaical conditiona like oierit ( um, ) which 
eonstituta a syatcin of moral enda that fulfil them* 
soh*ea in and through the mcchonioal ajatem and 
order of Nature—vufc Jayanta. wiltfica 
vhmita iHnff—A'hnika t» ). 

The causal relation, then, like the relation of 
genua to species, ia a natural relation of conoomit- 
anoe ( ^ifa: etrmfn: nanc^Vichaapati) irhicb can 
be ascertained only by the uniform and uninterrup* 
ted experience of agreement in presence and agree¬ 
ment in absence, and not by deduction from a cer¬ 
tain a priori principle like that of Causality or 
Identity of Elssence. 

NyAya objection to the Buddhist Method of 
DiflToronce as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Pancbakiirani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections (1) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Chdrvilka rightly points out, the Methods 
enable you to eliminate irrelevant antecedents that 
are or can be perceived; but the introduction or 
aubladon of latent or undetected antecedents can 
be imagined against which the Method of Diffe¬ 
rence is powerless. In the caao of the production of 
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tmoke. for example, by fire,—what if I say that an 
invifible demon intervenes in every case bee ween 
the fire and the smoke, that this demon (ffwrw ) is 
the immediate antecedent and real canse of the 
latter, and that the fire is an accident which, in 
every such casc» is brought about by its own causal 
antecedents in saying this, 1 do not go counter 
to the principle of causality and am landed in no 
contnuliotion (^Twm) vnoh as strikes at the very roots 
of all practice, or baffles the completed circuit of con* 
•oioQsnees, however much I may violate probability. 

(2) Id the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Difference rigidly) ia asoertained to 
be the cause of the smoke, how can I know that 
fire is the cause in other oaees, or that there 
is no other cause. Ton will perhaps argao that 
if there were an indefi/niie number of causes of 
the same specific phenomenal effect, it would 
violate the .'principle that pbeuomena are all 
conditioned, Ce., exist only under oeitain conditions 
( wmrftnrww),—which is more comprehensive than 
the principle of causality, and the contradiction of 
which equally overthrows all rational practical aoti« 
vity. Yes, 1 accept the conditionali^ of phenomena, 
but this is not violated by supposing that one speci¬ 
fic assemblage of phenomena has more than ono 
cause. It is true that if you suppose such plurality of 
causes, yon cannot establish the invariabicness of 
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the perlictilar oonjuootion ( greeo-wood fire and 
smoke) wbioh joar Method of Differeooe fixes 
npoD as a case of cause and effect; in ether words, 
with jour special principle of Causalitj lo restricted; 
and without any general principle of Uoiformitj of 
Nature to fall back upon^ jon cannot asoertain^ from 
the present case, or from anj number of amilar oases 
that you may have observed.that all greea-wood fires 
are followed by smoke ; you are helpless in de* 
monstrating with apodictio certainty ( or ascertain¬ 
ing indubitably ) the relation of cause and effect. But 
Ibis is an objection against your own poaitioa, not 
mine. Why not admit at ones that certain 
phenomena are naturally connected ( u invariable 
concomitants or antecedents) with other pheno¬ 
mena, and take your stand on observed concomit* 
ance (oniform sod uninterrupted experience of agree¬ 
ment in presence as well as absence) without 
assuming cansality as an a priori principle and 
making deductions therefrom, and without the 
trouble of asoertaining the relation of oause and 
effect in every individual case. 1 am free to admit 
that theoielioal objections sf irresistible force ( like 
those of the Chinntka Scepties ) can be urged 
agaiusl ibis asoeriainment of universal invariable 
and unconditional ooncomitaooe (wift e il mf ) on 
the basis of mere observation. Doubts df thb kind 
can no more be laid by my view of the matter 
than by your eanons of causality and essential 
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identity (Hfnnfii •»<> nnmiS UJlimntely we all 
have to fall back oo tbe nU'onal praoUce of 
thinkioit penona (). and suob persons are 
alwaja content to act oo praotical certitode instead 
of hankering after an unattainable apodictio 
certainty in the affairs of life (sniifaaalaaiaias- 
aiaam aaieda* srrftmt). This same practical 
certitude is also tbe nltimate mmat of the Dedoo* 
tiTe-IodnctiTe Inference by which we ascertain the 
^aracters of things without direct perception and 
through tbe medium or instrumentality of a mark. 

[ To the earlier Bnddbist canon of tbe Method 
of Subtraction, f. e., tbe negative Method of Differ* 
ence, Uddyotakara and Vfchaspati of the Nydya 
School pertinently and acutely object as follows 

an faf^ afan as? am aa afnaw;. afaa: nai an 
aaai ea ifn wnaidia; i a ae 5 tfaasJt a man ann'tan 
amsfa 1 wi safvd nfn"fa: 1 a^aai W asjawf are; 1 a 
ana: afai vtaManfa 1 B n s f aa atrf q a^a: «in ■ ad aaaai- 
alN Hia:, a w vramawf aaafa aaawvlta aafa, afwn afii 
afa aafa wvfl aawrain 1 aafa afk afanj awtfwaafa 
rft ataiein 1 aa aafe ajm sffaieijftaid nab)am‘i 
aaifa ^aiavifijn ataiOsm *aa*; 1 aar fa n[€l 
'tak ai a^al aa:, aaait a aaa:, a a anarW: 1 awmitii- 
* 4 a ajtw anw faai afa a^ ararn. ^ aafa avft faai^ 
afaft a^w, afaaanfl avanfta aa aiaaa tafiin k t ra (aarar 
ta a^mfa, afa aaai* aaai aiid faaiaan aas i i wn 1 a a afii 
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(wmV, tm f ^Mtmn i tfif w 

^fwiTwn mfnrmwmn i vrwfio- 

■ «Tnt 

Buddhist reply :—eirfiiii i ift e ^Aenwif 

i « ^ «T^rinTwiiVT 
ftfunirtw ^ i^ wmfi Winf 

erttfif. ^ gift qi q fa ^ii ^ l ewfi t I rnf^T w^^n^wfinn 
^nfir: i eff n eWir^ wemj ffeirfq ^ff »Nn q vq- 
mmh I qq ^ (finir^ ) wkm iffftqq: uwr efe qrt^iq- 
qH wi qfvf^ ** wxKm^i i wiqq ^ «q imei^q q^ewTewn i 
Now the pbeDoxnenon that is cootiogeot ( qiqifq^v ) 
cannot \te unoaused—qqnqv fq qmqi*ei fqitf qqf 
qqqt it a qQ q qm ^ qnqiftqqiqq[ i And with the 
limitation of a spt^cific effect, there must be only 
one epfcifio cause, for an unrestricted plurality of 
causes would amount to the denial of Quiforoaity in 
causality ( v e., of the U7icon(fitionaZ invariable 
antecedence }— 

qrfq qiqW. wqreqHsqTitq i eajqwiStq wis ifn fq 
q^qn qf qen d w H i q qq|fqft qqw< q qqqitnl: win. 
ifq q sf: qn*il» qan wqqnfq q qi4 i qfqqwrqwqtq 
qafie» qi(*^fq wwt qi«m. nem qftj^ wm: qm^i ear q 
wTqTf^qwqTqfq: i 

Nyiya rejoinder :—qqi[ i qqfq Piqr qtaqsit 

qijr. qqfq q fta iqi q < ftqrwiqqt*;, qanfq fhwrq* 
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Mvi I w nf%: ttm %n, 

^ w vm mnm: i IN wmlN ^ 

«inf^ wTwrf^^ ytm: mu i tfn wmin i 

n ^ iTi^t nrw^* •uNg* ifii nw* iwtfwy^ i 
^Hum^nvim (vid* Nyija Vinda) I w ^ 

wfq nfiW amn ifii 

‘ «F,i!^mfir«rn nwnj irfu fimnftd wifii i 

mi f% ^unsf^nin fiT: in* w^w: mo w af^mir 
Wki nmtdNwi wrfoT^ i fNmrrf 
n oiT PwTtfwan I 

The NyAjrs procefdi to point oat that what 
ii cootio^ot need not oeoetsorily be prodooed 
bj ft oftoie. It is eDOngh if there is ofttural conneo- 
tioD with somethiog else, ft rehition of ftotecedence 
ftnd faooession (or ooDoomiUnoe ), without soj 
element of prodaotive efBcieooy or osontioD. 

oTsfaoTT( mxovrNwwrt 
nffh I WT w ftfir wft^wem ftisiNiiiiiliiifh: tfii t 
efi WWW: mwiftwifwf wwiw9w: ww fw wi ft wm m w^ r 
w w wt m w m 'wio i mi m>h*wTrwwTmswiTWTwr 9 wi wwr 
wiin i!WT wi wdfwwTW I V^hfttpftti, TAtpftrjjft-Tiki, 
Chip. I, A'bnikft 1, Sotrm 5> w i fts^l^j i sf o w : i 


The Njiyft ftoftlytis of the osasml reUtion ooo- 
tinned :"<«Co-effeets *^10 the enamerstion of dtf- 







SCIENTIFIC UETHOD OF THE HlNDUa 257 


foreot varieties of irrelevant aatecedents ( eieeirei). 
wo have already noticed that of the same 

Canse are apt to bo confounded ns cause and effect. 
In some cases, the co effects inny be simultaneous, 
the case of the ascending and the descfnding 
scale in a balance, which are co-effeots of gravity 
(vide PArtha-silrathi Misrn on Kumdrila, SlokaVdrt* 
tika—e r»4e: einW«iv- 

—sinka 157, Sunya«V&da). In othor cases» 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent 00 effect to be the cause of the suc¬ 
ceeding co-effect; e.y., the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains i^where the movement of 
ants and the rains are not cause and effect, but 
snocessive effects of the same cause. the heat 
( vmt )» which disturbs tho elements, the earth 
and the atmosphere ( wfniaifte ); the ants being 
affected by this heat earlier than the atmoepherio 
moremcDta which bring the olonda and the 
rain. 

(Uddyotakara, and VAchaspati—^ w 
vmtv nm i irfei^ 

u\WlereT unfa wwrfa 
Hftrnfe W Mft wn t TAtparyya—TikA n» 2, Sutra 

87 ). * ' ' • • • ' 


17 
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SyDohronotiaaoas of Cause and EflfeoU—This is 
resolved into a case of aimiiltancotis oo-cffocta of 
the same ultimate cause. the ascent of onescale 
and the descent of the other in the balance, which 
are not related os cause and effect, but are simul- 
taneous effects of gravity. In other oases, the 
synohronousneas b only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

(in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the suoceaaion b unperccived 
owing to the inconceivable velocity of light (d 
Kum&riU, Sloka-Varttika,—finr iWisi- 

nn ^:i 

IWT %>i: OUT I SCioyavdda, Sloka 156-157.— 

1 quote MimArmA authorities, but the view b oom- 
mon to the MimAnsA and the NyAya-Vaiseahiicm), 
The time-relation in a chain of causes and 
effects :—A careful study of the time-relation in 
a chain of causes and effects b a peculiarity of the 
Vaisesbika system (and the later NyAya). A 
moment (ultimate unit of time. Kshana, u 
deSned to be the time-interval between the 
oompiettoQ of the sum of oonditiona and the ap¬ 
pearance of the effect. The Vaiseehika eoncaivat the 
unit to be determined by reference to the diTbioa 
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of ODO atom from another (famifu swftn i w 

SapU Padirthf, SivA- 
ditja the ultimate unit of time is the time 

during which motion cxista in an atom prior to its 
division from another atom, in a oaae of divirion 
due to motion). The SAnkhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a TanmAtra. 

The number of such unite will determine the 
time-interval between a given set of physical oondi- 
tions and a particular effect, for betw*een a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or moleouUr) 
motions, with conjunotioDs and disjuoctioas which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
(for which both the SAnkhya and the NyAya- 
Vaiseahika famish a rudimentary basis), immensely 
suggestive of a posriblo Tims Calculus. 

Plurality of Causes :^Thia will be diseossed. 
when we consider the relation of VyApti to the 
principle of Causality. 

The Ny^ya Ground of Inlsrenoe-T-VyApti Naif* 
wffe4-«-VAohaapati)>—Inference, then in the 
NyAya, depends on the aaoertainmeni, not of the 
casual relation, nor of the relation of genus to spe¬ 
cies, but of a natural relation, between two pheno¬ 
mena, of invariable and nnoonditional eoneoiailaooa 
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IvrrWw: untTfn: wift:—Dddyotakar& 

and Wiohospftti). Of the two phenomena eo 
ooDDccted, one U called the VyApya or Gamaka 
(tbo sign, mark or indicator), and the other VyA- 
poka or Gamya (the thing eigniSed, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyitpya or Qr.maka 
(sign or mark);and fire, the Vyipaka or Gamya the 
thing signified or marked). Now the relation of 
VyApti between A and B may be either noequal 
or eqaipollcnt fseimTfii or eermfs X When 
A is the sign of but R is not the sign of the 
VyApti is one-sided or one(|ual, and here a 
VyApti is said to exist between A and B^ but 
not between B and A^ For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of V^yApti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition :—Wherever the 
VyApya (sign or mark, r.y., smoke) exists, the 
Vyipaka (the thing signified or marked, 
fire) also exists. From this it follows by neces¬ 
sary implication (a sort of wehfw) that when¬ 
ever the VyApaka {e.g., fire) is absent, the VyApya 
(e.p.,smoke) is also absent (Wiqvutt leiBiiaieO* Again 
the VyApti may be a mutual or equipollent one, 
A and B may be signs of each other, 
green-wood fire and smoke. Here each in turn 
is VyApya an4 VyApaks, and this is expressed in 
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the two propoaitiozis:—(1) Wherever there ie 
emoke^ there ie green-wood fire, and (2) wherever 
there ie greco-wood fixe, there ia anoke. By 
ncceasarj implication it followa—(1) where there 
ia no green-wood fire, there ia no smoke: (2) 
where there ia no smoke, there is no green-wood 
fire. We have seen that a VjApti exists between 
smoko and fire, for wherever there is srookoi there 
* is fire. But we cannot say that a Vy^pti exists 
between fire and smoke, for we cannot t^iy. that 
wherever ther«f is a fire, there is smoke. The 
combustion of an iron-ball (witdtwti ). for ex* 
ample, is a case of fire without smoke. But it 
would be correct to say that a Vyipti exisVi 
between green wood fire and smoke, as well as 
between smoke and green-wood fire. The ques¬ 
tion, therefore, is^What is the relation between 
fire and smoke f The relation between fire and 
smoke is a ooaditional relation ; vs«, on 

condition that the fire is green*wood fire, it 
would be a sign of smoke. In other words, a 
Vjiipti implies unconditional in variable coneomit* 
auce, and the relation between fire and smoke 
is nut therefore a Vyapti (natural unconditional 
conoomitauce), for fire requires a ‘condition** 
Upldhi. viz.^ green-wood, to bo followed bj smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore* relations between phenomena may 
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be oooaiderad m of two kindi5-(I) Contingent 
cooditionml relations^ holding good on the folfil- 
ment of a certain condition or Up^dhu and (2) 
VyApti, or unconditional invariable relation^ 
between a mark and that whioh it tnakee. a rela* 
tion without any UpAdhi or determining condi* 
tion (wwrat:). It is thia latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a VvApti exists between 
A and B, then is a sign of and an inference 
of the presence of B from the presence of and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is^how 
to ascertain the relation of VyApti between two 
phenomena. 

Ascertainment of VyApti according to the early 
NyAya ( wifse^qis ).—Briefly speaking, the obser* 
ration of agreement in presence < wwq > as well as 
agroomont in abeenoe ), between two pheno* 

mens, with the non-observation of the contrary (m* 
fiffWTfTfiiqit). is tbo foundation of our knowledge of 
VyApti ( Vilchaspati'. This suggests a nat¬ 

ural relation (wrwifewe^—VAofaaspati) of invariable 
concomitanoe (fevireiewcL—VAchaspAti) between tlie 
phenomena, which is fortified by our noU'-obeerration 
( wvwe ) of she contrary ( wfwwiv ). But this does not 
establish the uncouditionality of the oonconiiiance 
(wqrfwfiifTwwrai), whioh is essential to a VyApti. 
We have therefore to examino the oases carefUly 
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to W6 if there ie eop determfomg eoodition 
(Upddhi—e. e. eome bidden or nndeteoted bat reellj 
open tire or indirpenmble mroomimniineDt ) which 
oonditioDe the relation between the enppoeed 
iii:n or maik (Ommaka) and the tuppoeed eifpate 
(ibing fngnififd, OymTa), Now let oe consider 
what eoDStitatea an UpAdhi. It is a oircnmstance 
wbioh alwaja accompaniee, and ia alwaja acoom- 
panied by. tbe snppoeed signate (ilie thing ai^niBed, 
Gamya). bat doea not ioTaiiahlj accompany tbe 
anppoeed sign or mark ( Oamaka ). If, therefore, 
in tbe aet of po^itiee instaocea where both the sign 
and the signate are present, nothing else ta ooo* 
atantly present, there can be no Upddhi. Or, 
again, if in the set of negative instances where 
both the tJgn and the signate are absent, no other 
material circumstance is constantly abaent, there 
IS no Upddbi. Tbia followa from tbe very defini¬ 
tion of an Upddhi. It ia impraotioabla to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumatanoea (of coarse the 
likely cues) may be taken aaooesaively, and 
it may be shown that tbe conccmi^ance continues 
even when tbe sospectad Upddhi ( afviiWlfw) 
ia absent, and tlierefotc it cannot be the UpAdbi, 
And tbia ia to be fortified by tbe obsemnoe of 
nniform and uninterraptod agreement in absence 
(Vyatireka) between the two conor»roitaot pbeno- 
mena. In tbia way, when we have disproved all 
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•lupected Upddbit, we conclade hy eeUbllihin^ the 
VfApti. It 18 tree that we mey ftill ^ on doabtiog. 
Bat doubt bee % cerUin limit for the perimeoter* 

mod tbe thinking pemon ( oftvw. ffwrei^ X ben 
doabt overtbrowF the foancbition of all rmtional 
prmrtioe ( ), or leade to a etoppai^e 

or arrest of all praotical activity (Jinwferf X 
it ttaods %p90 facto condemned, and most 
be abandoned (WTenfiefaviaf r), Sriharsba 

and Udayana—WfWm is mentioned by VA* 
ehaspati \ Thus it tv that VjApti ia ascertained, 
lo this way, we obeerve innumerable instances of 
Vyitpri. Now by means of repeated observa* 
ttuDs of this kind ( ^atfaa), bave ebtablish* 
etl tbe priucipio of the IJoirormity of Natare ( wMia- 
iffffat), and also of Causality; and these two 
principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 
deJuccion ( Tarka, D'ha, lur) to oonfirin a par¬ 
ticular VyApti iu a parlioolar oase. Tarka or U^hs* 
then, is the veriBoation and vindication of parti* 
cular iiiduotioDs by the application of the general 
principles of Uniformity of Nature and of Causali¬ 
ty, principles which are themselves based on 
repeatetl observation ( i|ihed^ ) and tbs ascertain- 
meut of innamerable particular iodnctiuns of 
uniformity or causality (ndtfihnifviia si ie afVm f 
wimfawewwvTrf—Vitolisspati)* Thus Tarka 
also helps in dispelling doubt ( )• Srihartba, 
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4ioireTfr» qafttiont the Taliditjr of thie TerificeiioD, 
~ef. the well-koowo couplet ending ir4: wrefh: 
irnii 

It will be seen thet the proceed of dieproving 
ell nu^pected Upi^dhis ( X >o the esrij 

NjAve^anewere exactly ai a process to Mill’* Method 
of Agreement. In fact, the dieprofif of a tmrpeotcd 
Vpddhi by pointing to inetancee of Agreement in 
abeenoe ( ware ) even in the abeenoe of the UpAdhi, 
fortified a^ tbii ie by the inetanoee of agreement in 
mb«enoe ( wfetw X virtually amounte t> Mill's Joint 
Metb'Mi of Agreement. Rut the fundamental 
difference is ibis Mill's Method of Agreemnot is 
formulated in view of the phenomena of' eausation 
(including oo*effocU, etc.) and, ae usoally enunciat- 
edj confessedly breaks down in dealing with cases 
of Uniformities of Co*existence nnoonneo'^ with 
Causation; the NyAya Method based on the dis¬ 
proof of suspected Upddhis is a more dmriog and 
original attempt, and is far more comprehensive in 
Scope, being applicable to all Uniformities of Co¬ 
existence and of Causation alike. And this the 
Nyitya successfully accomplished, by introduoing 
the mark of ancooditionality () into 
the relation of VyApti (Concomitance), even as 
the same mark of unoonditiunality ( wwaife^^wiil ) 
had been previously intnxiaced into the definition 
of Causality ( ). The difference 

between the early NyAys and the Buddhist systems 
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niftj ba bri«£l/ pal Ibtui :~Tha fonser relied oo 
empirioal indaotioo baaed on antform and oointer* 
rapted agreement in Nature, and aocordinglr 
regarded tbe Method of Agreement at the 
fandameotol Method of ScientiRo loduotion, 
founding Inference on VyApti to which they eub- 
ordinaUd Causality in tbe doctrine of Method; 
the latter assumed two a priori priuoiples, 
uis,, causality and identity of esseoee, deduced 
tbe canon of tbe Method of Difference by an 
indirect proof from the principle of oausalily. and 
made this Method tbe tonudation of all ecientific 
InduetioD of Causality, just as they based all 
natural cIsMiiRcation of Genera and Species os their 
a priori principle of Identity of Esaenoe, 

[Text from the early NjAya 
Method of Agreement and the Joint Method 
without the device of the Upadbi:— 

Cf. JajanU on —nfani wile wvt a fear 

aa; i ^afNifearwr^ fata: afwrfvar i 'af^ awe* 
*ooly this remaining throughout/ while others 
ebuoge—implying the Afethod of Agreement* 
The set of positive instances, in which this 
antecedent alone is constant, muet be sup¬ 
plemented by a set of negative iusiances 
{ agreement in absence ) wfatafaaaawtw 

■fevw e aai ^q il: i faaaard melt ai\ afani afa aea aa> 
feai a aea tfa n <te a en i aa af^ afa we4 iwwaaia* 
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fkwm mv\ I If* fkm m tmm 
wim ffi! JajmnU, A*bntk» 11^ wfiitwwifir- 

Doctrine of the Up4dbi :~UoooDditionAl eon* 
oorniUnoe ditiiDj^uifbed from oondittonal :— 

«f H «T iw finm: « qri awv:. 

wmn inr. i am fir wYirfaaim: 

amnffv: i atmflaf aninV m: i fl ff ftmife 

w mfitfii: I aani ear 

• iramt winftwin ^lantTvqTfapif; m mm- 

I mft m ftaa: i firmfama 

^fWfwmru •fait •fdarit a^ua^aiawifM 

•wa r ^M a^ i mrft faro: nrnm: a^marrn i 

Gmoomitance •ufBcient tvithout eatml nex¬ 
us :— 

Tbe Boddbiet objects^Io Nature^ eTcryUsing ia 
connected with everything ebe. Hence if there 
were no nexus of eaoeality between antecedent 
and ooneeqaeot. everything mi(jht follow from 
everything elre. The NyA>*a repliee—Ytm admit 
nniformitiee (of co*exi9tviioe, etc. ) other than 
caosal ;~co yon ooofeee that a natural fixed order 

can exiet withoot caoeal tiexue.. 

An UpAdhi. bow eetablished and how dit* 
proved :— 

The NyAya then prooeede to ahow how an UpAdhi 
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if cffftblifhed, or bow diiprored hy obofrvmtion 

nT: w*!fi fw wifw^ 

mm ^ 5 firwift« ffii 1 wjifrtww 

q firm f%n mi7WwnT» m Wfwurww wwmit 

wiWTinmij. ^ 4wiw w^ij- 

wnm^ w ^fnswYin imm^ fiw^f^rir. wr^rffw: 
mmn: mnmmft 1 

OoDOrtl Method of lodaotioD hy exhooBtloa 
of the U{MtdLi, more comprelieoBiva iheo Mill’e 
Joint Meihod 

For the definition of to UpAJhi, vide SrQmnhennd 
UJa/fon : wnrmmwet 1; mwfitwilir. ww ft m wmfiiMn 1 
Hence to avoid an UpAdbi ( which ia erMfruwirv: || 
Ihe ooDStant pre:H 9 noe of anything relevant otlier 
than the ftgn and the signate in the poiitive in#- 
Uncef ( of agreement in preeenoe, )« and the 
consrant abaeooe of any fuoh thing in the negative 
inaUncee ( of atrreement in abeence, wfetw ) moet 
be eafeguarded againti. Thii amoonta to MilPf 
-Joint MelhocL 

Suspicion of non-perceptible Upddbi—'Limits of 
legitimate Doubt :— 

wmfw: sfrmftfwirf sfirmnfir ifii wrmint > 
wgm mhnm* PmmaimmfitfiT meTwenwr 
emwawtmfe««te wfT fw wnft tt w u m m Efwn m^fii *N 
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III ■fr mw Tn i 

^i i Ji y ii fW f9(wmwm\i\i mmn: fv^nrqnhvftt; 

QVRjaf* I.nwT^qifW* ciin 

qf^n ^fwif wmifirwffi i— 

Tarkft, D'tia,*-Deductive verificetioo of peKi* 
culmr inductione by ftpplyin? the two fundamental 
inductioDS of Uniformily of |s;alure, and Carnali¬ 
ty Doubt Soally diepelled :— 

Now innumerable particular uniformitica of 
tbia kind ( VjAptia ) are obeerved* and a« a result 
of this repeated observation^ a belief in the Uni¬ 
formity of Nature ( erwrasfeeai), a« well aa in the 
principle of Causality ( wi^^^WTCWina ) is ^Derated in 
the mind, a belief which has evidential value and 
validity. It is not intuition ( e wiemt} but a men¬ 
tal pre-dispoaitioD based on uniform and uninter- 
rupted experience ( 

etTwifewa«i^nTl¥i—tfii twiwretr 
WTUii). Then armed with these new rasouroea. the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
induotions ( Vydptis \ whether of uniformity of^ 
oatnre or of causality, by indirect deduction from 
these general principles ;—We argue if, under 
tbcae observed oiroumstance<, A were uot the 
mark of B, the principle of uniformity of nature 
would be violated,^ Nature would not be uoU 




i70 SCIKKTIFIC MTHOD OF THE HINDUS. 


form.—or, if under tbeee obeenred ciroamilaooee 
A were not the caaee of the principle of ona- 
falitj would be violated, the pbenomencn M would 
be without a cause and aoch indirect proof 
() gives us the overwhelming probability 
which we call practical certitude, and on which 
ererr reasonable man(eTer7 thinking and judging 
person) proceeds to act in doe natural course.— 
wwivBasfasv aiwnia. afs arww^tw ukj:, wwier^e 
awkififn adafTi: wfavwaimwfntasfwa^TT «w in:, 
fiw waivitl WQ^Tcawiei Vicbaspati 1. 1, Sutra 5 ; 

ef also, I. 1, Sutra 40—wv: wnwsflqqmi %<ttsr 

wTvtt t wicfw wefspi i ] 

Instances of Vy^pti (unifonnitj) net compre¬ 
hended under Causality, or the relation of Genus and 
Spedes The Nydja points out (hat the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inferenoe based on VyApti (t. e., on in¬ 
variable and nnconditional coneomilaioe) which 
come neither under Causality ( nyuvfiT) nor under 
Identity of Essence ,( nr^mj ). Vitchaspati notes that 
to^day^s sonrise and yesterday's tnarise, tbe rise of 
the moon and the tide in (be ocean, tke relative 
positions of tbe steller constellations, are iostances of 
VyApii ( invariable coooomilance ) between pheno¬ 
mena which are neither rebted as cause and effect, 
DOT as genus and species. Jayanta adds the oonjoac- 
tiott of ftm^set with the appearance of the starvt 
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of ante moTiog in proceadoo ( with Ihoir eggs ) 
wilh the approach of the raiiiB»—of the ridog 
of the oonfltclUuoD Agaetja ( CaDopos ) abore 
the horizon with the drying np of riven ; of the 
spring tide with the foil moon ; and dismiaees as 
sophistical and far-fetched the Buddhist aUompt to 
explain all these cases by means of caoBslity* We 
bare seen that the Nyiiya and the Mim^insi reduce 
moot of these conjunctions to oases of oo^^ecta of 
the same cause, oo-efiFeots w*hioh may be either 
dmultaneous or sucocssive. 

wfti w wnifwsi efqpweoi wsrhrwM 

w . m wnhMmwwrr ifnrefi e? i 

wwiiniiTv: I—Vichaspsti, Titpsryja-ifki, I, I, 
Sdtra 4 Cf. also Jayanta, Kyiya Maojarf— 
fijat wafi! • ^«‘r«wewT^is etdt mnrtfi: i 
I ehce: i 

i fq^tfirsTwewrrwwni- 
Tinrfwe; i wsfsi Mfaw i : i 

Vydpti between Cause and Effect Relation 
of causality to VyApti 

On the Buddhist (and early Nyiya) view that 
one specific assemblage of'effect* phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal oondi- 
tioDS ( wmuiirit and the sum of effects ( wieT* 

)• For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( 
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J»jftnU H ( compaie Oaof^eM 
i— ChinlA- 

mani, AoamaQa, Viruddha Siddb&oU). Here, between 
an effact and a aingle coodition ( tenofd a caate ) 
tbf re ia a relation of VjApti. Tbe effect ia Vj&pya or 
Oamaka (tbe ai^ or mark) ; the oauee (or ooodition)- 
ia VyApaka or Oamya ( tlie thing aigDifitrd). In 
other norda tbe preaenoe of the effect inJioaiea 
tbe preaenoe of tbe oatiaal oondtiiooi and the 
abaence of tbe oaneal oondition will by implioatioii 
indicate the absence of the effect. Smoke of thta 
particnlar kind ia supposed to be an effect of 
which there ia one and onlj one assemblage nf 
canaal oonditiooa ( fire and green*wood ) | beoce 
where there ia amoke, there ia fire ; and when there 
ia no fire» there ia no amoke* 

Now introdnoe tbe complication of tke plurality 
of oanaes : —Fire, for example, ia the effect of 
aeveral assemblages, e. p, (I) blowing on boated 
graa% (2; r>ctis<«ing rays through a lens oo a com- 
bostible like paper or straw, (3) frictioa with the 
fffs driil^ etc* Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyilpti between the effect 'fire* and any partinilar 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicste tbe presence of tbe lens or the fire 
drill assemblage, nor does tbe absence of either of 
the lalter in partioalari indioate the abeeaoe of fire. 
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]nde«d io •aoh a cM»e, tbe effect *6re^ ie not m 
Dark or tigo ( Oaosaka or Vy^pja > of an/ ooe io 
particolmr of the differeot poa^ible oaoM] aMem* 
blageii« though each of tbeoe partirular aMmblagaa 
of caufal ooDditiooi it a maik or tigo ( Oamaka or 
VjApya ) of 6re. 

The piaralitj of caiitet rrquiret a further oon* 
aideratioo in the tight of the definition of the 
caoMt relation. A oanre it defined to be the 
anoonditiooal invariable antecedent. From the 
anconditionalitj* it followt that the entire turn of 
oonditiont, and not one tingle condition^ it* 
properly speaking* the ctote. In view of the 
plurality of causes* an invariable antecedent mutt 
be taken to mean that any particular cause ( %• e., 
aseembtage of causal ooudilions ) is invariably 
followed by the effect,—not that the effect it 
invariably preceded by any particular cause. 

Popularly* a tingle oondttion* tay the lent or 
the fire-drill* it said to be a cause of fire; bat* io 
view of the plurality of causes, (bis it apt to be 
misleading* as there is no Vyipti in this case : the 
lens or the fire-drill is no moro a mark of fire than 
fire it a mark of the lens or the fire-drill. 

The plnrality of causes tiraint the definition of 
a cause* and uoderminet the relation of Vy4pti 
between an effect and a cause. Any pariiaular 
cause ( causal aggregate ) still indicates the effect* 
bat not vice versa. The earlier Ny&ya ( down to 

18 
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ViUdiASp^i and JajfAiit* ) obriAted the plur^ity, as 
we bave Been, by iotrodaoiog distiootire marke ia 
the eCeci soch as would iodicate a siogle epectfio 
cauM ( or wiw’tf iodioating 

or wiTVftf ). Some indeed went farther aod 
held that when the antecedent cauaal aesemblagea 
differ in kind, the effect phenomena, though 
apparently the fame, do realy differ tpecifioally 
( or in kind}—wncw)viWTi| But the NyAjra 

dtaeards thie hypotheaif ; the fire is the nune, though 
the poeeibie causet (or causal aggregates) differ, e* g f 
the iecB, the drill, etc. But the effeot pbenomenoa 
to which we attend is not the only effeot in the 
case of plurality of caosea, we most oarefnlly 
examine the aooompanimeots of the effect, t. s., 
the sum of effects, and the examination will shew 
some distinctive or speoific oircnmstance or accom¬ 
paniment which will enable ns to definitely deter¬ 
mine the partionlar assemblage of causal conditions 
that must have preceded in the case under exa¬ 
mination. This is the deTice of the earlier Ny^ya 
as well as of the Buddbists, as wo have seen ; but 
the later Nyiiya doubts the practicability as well 
as the theoretical validity of mob a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effeot for which more than one cause ( or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamaka or Vydpya) of any one of 
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the cftoeee in pertiealer, Aceordioglj, some 
edberents of the leter NjAjre adTeooed the pro* 
poeitioD the! when more than ooe caosa] aggregate 
oao be enpiKMJ for aoy effaot, the latter is a tnerk 
or sign ( Gameka or VyApja ), not of aoj ooe of 
the causal aggregates io particular, but of one or 
other of them i and the abseooe, not of ooe suoh 
cause, bat of each and every one of them, alone 
indicates the absenoe of the effect, A oaose 
tberafore should be defined to mean one or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and unoondi- 
tionally. If we ask wbat is the defining mark (or 
quiddity) of the cause (). we are 
told that it is one-or otherness ( wwe«iw)» and 
nothing else; others cut y>e Ooridao knot by 
assuming that the diffr*reat pi^ssible causes of the 
same effect possess a commoD power or efficiency 
( wfefrwwfii ), or a common ‘form* ( withdlw ), 
which acooQots for the production of a common 
effect. The latter is therefore a sign or mark of 
this power ( afw ), or this form ( Wlfeet^l ), which 
is maoifosted by eaoh of the causal aggregates. This 
hypothesis ( vnwer), they hold, is simpler and more 
plausible than the hypothesis of specific differenoea 
latent io the apparently identical effect of a 
plurality of causes (wnrwiwmq WldagiwqX 

(Cf. Dinakarf on the Siddhanta Muktavali^^Ol^ 

sTa aawqaK-dataidtat 
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n ^ 

•vwBTi^iif tfn i 

«« Brimtn; mf: i at i...a^aa^a 

.9t Q qtr- 

vfvavi^a fijaiiiitii ftfaa^ifitTiil n fitif: i 

SloU 2, cf. tljio, wi^ti ftf»wiiwi| i 

Cf. Udtjtnt, KusuinADjali, Su^aka 

vmiiiaarf^ttmnTIt: i tvafutAni 

tfi! ^ ai aff f\r 9wn!tawi^*wiw-af«: 

aiftvia. a mm\n mxaftire: «faa i «ff^anitai ^ 

aaamni^a W*9i .tta ^wardltfafi 

fy n H I mtitfii ar^tVwi’'^ i 

The Scientific Methods already noticed^ I be 

Joint Method of Difference (the FenohakAraoi ), 
and the Joint Method of Agreement ( Vydptigraha 
with Upudhieankd-nirata and Taika ), are not the 
only methods of ascertaining causality or conoomi* 
lance, or establishing a theory tfaatav) ; nor are these 
Methods always practicable. Very often, we reach 
the explanation of a fact ( eraafa) by means of a 
Hypothesis (wwar) properly tested and verified 
(faaTaiX A legitimate Bypethesis mu»t satisfy the 
following condition 1 ) the hypothesis must 
explain the facts (larefi, or anqfn | (2) the 
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hvpotbeitt moft not be in oonfliot with nny 
oboerred footo or eitobIi«h«d geDermIiMtioo« ( nfivS 
fs fraiH, m frftwnf—JajanU, Njdja«MoDjan, 

A'^hniltA I){ (3) oo UDob6«rved agant mnst bo 

where it is potwible to expisio the 
sstiafftoiorily by observed egenntee ( eff 
fw n fevifir wnmiw wwjmii; wwwifq fw 

ibid); ^4) when two rival bypotheees 
are io the field, a oraeial fact or teat (Mmww, 
ftxiio 9uffici€m$\ is oecesaary ; the absence of 
•ocb a teat ( ) is fatal to the establish* 

ment of either, (5) of two rival hypotheses, the 
simpler, s.e., that which assumes leasy is to La 
preferred {eeierU ffyihw) (weimwtwe versus 
‘wwmrlhe ) : (G) of two rival hypoiliesea, that which 
is immediate or relevant to tlie siibjrct-matur 
is to be prd’erred to that which is alien or remote 
ewdiofvivw); (7) a byp>)thesi« that saiisSes the 

above oonditioDs muat be capable of veriHeation 
(Ovda ) before it emu be established as a theory 
{ ffVTvi). The prooees of verifiestioo of a hypothesis 
oonsistfl in showing that it can be deduced as a 
rorollary from (i>r is involved by implication in 
some more general proposition which is already 
well-established (cf. Vatsyayaoa's exposition and 
illustration of Verification, fsntw ^including both 
the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Htnda 
Logic, is only a subsidiary discipline, being com- 
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pnihendcd under the widsr oonception of Metho* 
dologj, which aims at the asoGrtainraent of Truth 
whether scientific (Vijnana) or philoeopbical (Jnana) 
( tW tiWtaif emr fswT«C faemiirtl:, Amara-Kosba) 
the latter being the ulterior aim. In the in- 
reet igation of any subject. Hindu Methodology 
adopts the following procedure . (1) the proposi¬ 
tion (or enumeration) of the subject-matter 
(Uddesa), (2) the ascertainment of the essential 
charaotere or marks, by Perception, Inference, the 
InductiTe Methods, etc.,^resulting in definitions 
(by WWW ) or descriptions (by wawww); and (8) 
Examinatioa and Verification ( cftwf and 
Ordinarily the first step, Uddcsa» ia held to include 
not mere Enumeration of topics, bat Classifica¬ 
tion or Division proper (fwwnr. wiawuwrarw wfw 
WWTift I wTwiwiiwvi wWs^w: awiTl^awvi wVa' fwwnr 
ifh^Jayanta. Manjori); but a few recognise 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this thrcc*foId (or four-fold) procedure is called a 
Siddhitnta (an eatablisbed theory). Mow the 
various PramiUias IVoob, i e., sources of valid know¬ 
ledge) in Hindu Logic, nc., Perception, Inference, 
Testimony, Mathematical Reasoning ( awi includ- 
i ng Probability in one view) arc only operations 
aubsidiary to the ascertainment of Truth lewifawe). 
And the Scientific Methods aie merely anoillary 
to these PramilnaB themselves. 
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I have expUioad the priooiplM of the Hiodu 
dootrioe of Sotenitfio Method, Avoiding the teohoi« 
oeliliee of Logic ae far aa poeiible ; a&d I cannot 
here enter apon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic,—as also for an account of the later 
Ny4ya { awwrs ). which* in spite uf its arid dtalec- 
Itcs, possesses a three-fold signiticaooe in the 
history of thought: (1) logical, in its oonoeptions 
of Avaohcbhedaka and Pratiyogi, being sn attempt 
to introduce quantification on a eonnoUtive basis, 
in other words, to introduce quantitmtive notions 
of Universal and Particular, in both an affirmative 
and a negative aspect* into the Hindu theory of 
Infereiice and Pro^ition regarded connotatively 
as the establishment of relation among attributes 
or marks I (2) scientific, in its investigation of tbe 
varieties of Vyipti snd Upidhi, (and of wwmfvf ) 
being an elaboration of Sdeotifio Method, in 
the attempt to eliminate tbe ifrelcvant; and (S) 
ontological and epistemological* in its claseifioa* 
lion snd precise deteiminations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in HegeFs 
Logic of Being and Essence. I will conclude 
with a few obserrations on Applied Logic, i.e., tbe 
logic of the special sciences, which is such a 
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chAr»e(ert«tio femture of Uiodu ooiaotifio loveatiga- 
lioD. Wbmt is oharscUristio of the Hindo scieoU* 
Hg miod is (hat without beio^ oonteot with tbs 
general concepts of Sctenoe and a general Methodo* 
logjr, it elaborated the fundamental categories and 
concepts of tucb of the special sciences as it cul¬ 
tivated with assiduitjt and systematicalljr adapted 
the general principles of Scientific Method to the 
requirement! of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked oat witli systematic carefulness 
IS the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of caosef efifect, 
energy, operation, etc,, and the general methodcH 
logy of seirtQoe to the special problems presented in 
the study of disease, their caosee, symptums and 
remedies {vide Charaka« Viminastbdns, Chap 
also Sutra Sthina, - vide my Paper on Hindu Logic). 
Here 1 will give an ilUustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maba- 
bbii«bya, (Ciroa loO B. C.) is very carefal as regards 
Methodology. I take no note now of the philosophi¬ 
cal presuppositions of his philology (chiefs my Paper on 
the Hindn Scioooe of Language), but will confine 
myself to bis presentation of the Applied Logic of 
Descriptive and Analytical Oram mar. The sentence is 
ths nnit of speech, as every Hindn philologer 
contends, but tbe first bosiness of Analytioa 
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Otunmar is to analjso the seotonoe into 
its si^ific&ot peris sod their ooberent rets- 
tions to one soother. As^omiDfif that srticalste 
soonds sre si^ifiosot, the qaestion is .—how 
is the seotence^ which is the unit of srticolste 
Bpeeob, broken ap into sitrnificsDt words sod 
their mains! relstions ? Pstsojsli soswers that this 
is done by so instiootive ose ( cf. VAchsspsti*s 

vf^trsq ) of the Joint Method of 
Difference (combined Addition sod Snblrsctioo ), 



fortified by the Joint Method of Atireement ( ewi* 
PAtsojsli sUrts with s simple osse. 
Take the two seotenoe-uoits Pathati ( be reads ) 
and Paohati (he cooks\ Suppose yon start with 
the assnmption that these soands are 
fioant. and that teparate e/e77ients have eeparate 
nuianinge. Then you hear Pathati, and, at the 
same time, a man readiop' is pointed at. Then the 
aseemblaipe of sonods Patbati (t. e., Path4>ati) 
stands for the assembla^^e—'one reads,' (s. e> the 
action readio^+an iodividoal a^ot). Similarly 
by bosr^- pointing or other iodicatioD, yon find that 
the assemblaflfe Pacbati t. e., Pach+atil stands for 
the ase«mb]ai^ *one cook's (t, e. the action oookiofr 
+ao iodividoal a^reot, say, the srime agent as before). 

Now look at the grouping 

Path -t-ati — reading+ooe agent. 
Pacb+ftti^ cooking+ 006 agent. 






m saiNTinc hbthod of the HiNona 


From repeated obeerration of iimilar groupmgf» 
one ii led to cooclude that path U the invariable 
ooDoomiUot of the action *readiof;\ beoaure the die- 
appearance of the formar (the other element remain* 
in^) leade to the dirappearance of the latter ( a rough 
Method of Difference by subtraction—VteH); that 
Pach is the invariable concomitant of the action 
'cooking’ because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action 'oooking/ (a rough Method of Difference 
by addition,; and that Ati, which is 
the only 'common antecedent' ( ) • is the 

invariAble coocomilant of 'one agent* which 
is the only common 'consequent* ( ). In 

fact, the last should come first by the Method 
of Agreement^ then the other two either by 
Beaidae» or by Joint Agreement in presence and 
absence ( ). So far all is plain sailing, 

though only very simple and very rough applica¬ 
tions of the Methods are given. But—and this is 
the point—throughout the argument, it is assumed 
that one sound is the cotioomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement iu the 
above example. And now the objection is ad¬ 
vanced that (his basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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diffmot toeaniDgs. We caoDot therefore bj the 
Joint Method of Agreement ( ) deter¬ 

mine the memnin^ of worde, or the fepente faoc« 
tioDs of rooie (eteme) and iofleotione,—a: leaet not 
§0 simply M ie pretended above. Pataajali statee 
ihU difficulty in the way of appljin^^ the Sdentific 
Methode to the problemi presented by Analytical 
Orainmar, a diOicuIty aritinir from tbe pinrality of 
cansee, but does not state the fK>lati(>n, Tbe 
solution, however, depends on the Method of 
subtraction and addition (Patanjali^s dValt and 
wuvtwH ). For it will be foond by extensive 
observation that the number of tneaninc^ of which 
a word (sonnd) may be capable is limited. So also 
is the number of words (sounds) oxpresbive of apiven 
meanin{^. Hence, by the Method of Difference, 
etc., the causa] relations of words and meaning 
^ay be determined. Patanjali thus established the 
doctrine of Prakriti and Pratyaya (roots and 
inflictions^ with their separate ^ignifkaoce, which 
is of conrse a necessary postulate in the cue of an 
inflectional langpia(;e like Sanskrit. Isolating and 
Agglutinative languages offer lees difficulty, 
whereas tbe difficulties are in some respects 
enhanced in the case of languages with a polysjn* 
thetic or incorporating (incapenlating) morpbo* 
logical structure. 

wd savf dk nmmk, ^ swma vfii i w aws i f i t tEiwi n i 

mfetdt mi fi uwdVai arfwB wm: 
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TOftnji wit it^n ( ),—wfiiir inwril^ («?) 

^irfr ( gfiT)g^fg ( ftftrfn: >.— 

wfgir vgvTw)^ ( Qftfiifi),—wfgg gg^g) i 

Hn nm jM^ g: g^g^. «« gg' g^: vtg^ i g: 

wgwigg ga gg\ w ilti gggrgH i g: gg^^t ggi grft 
gi: ^sgTigg^ i 

ftgg vigig:—ggg) fg ggi ggrrgl ggfg i irgggi tg: 
gg: * ^gg * gtw ggr: grg? tfn • 

gg H g gp^giriwgi fgfr gifw » grfg g 

fggm^fn i gf4m fg giim ggggfwtgmiHg • nm gn 
ggg#: gggi^ t%i ( MabdblifAbya, 1—3, 9») 

PAtaDjtli uut ooly applietf tbe Scieotiflo 
M«stbodj to tlio foaudatioos of Grammatical Anaijsit, 
but aUo 6y their TMzins e«ulluhe« and olaboratea 
the fundamental cate^riea and ooncepta of Oramma- 
tioa) (and Pbil<do;'icml) Science, e. y., tbe ooncepU of 
action ( fvgi), agent i ggt X initrumeotal cause < WKg 
gmgggg ). end (Igfim ), origin ( fg ) limit ( ggfg ) 
substaooe ( n ), quaJiljr ( fg and genns ( gvfb ) \ 
—also of the fundamental relationi (at tbe 
bottom of all tboueht and Mpeeeh )—the relations 
of Time (grfgaggrg), of apace (fgf^gifaiX 

of oaoaality (gTQ]*gTTggr«), of inberenoe (ggvrgXof 
co-inbereoce (gigigifgg^v)^ of snbetanoe and attri* 
buto ( fgiigglHNgfg }, of tbe sign and tho aignate 
( ggrdfimrg ), of mntnal dependence (ta^nga ) 
an entire grammatical (and philological) apparatuB» 
wnicb will serve as a point d*appui* for genera* 
iions of phiJologista and grammarians to come* 
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(Bt PbIKCIPAL B]lilJK39Dl(AyATB SbAK) 

Empirical ReeipcB/ram VarahamiAira (ctrea 

560 A.D.) relating to Chemical Tfchnology. 

A. SeariDg of hard rooks to enablo ibem to be 
cut (or polTerised) ( fmmmxm )• 

Spriokle on the rook taken red-hot from the 
fire of Palasa and Tindnkn wood (Bntea Frondoea 
and Dioepyroe Embryopteris> :^a) diluted milk^ or 
(6) a solution of wood aabes (the ashes of the 
Mokihaia mixed with those of reeds), or (r) a 
decoction of (the fruit) of the jujube (Ziiyphus 
Jnjuba) kept standing for 7 nights in a mixture of 
whey, vinegar and spirits, in which Eulattha 
(Dolicbos Uniflorus or Eiflorus) has been steeped, 
or (cf) a solution of the ashes of the Neema bark 
and leaves (Axadirachta Indica\ the sesame pod, 
the resinous fruit of the Diospyros Embryopteris, 
and the Quduebi (Tinospora Cordifolia) with oow^s 
urine. Repeat the process seven times (in the last 
case six times). 

(Varahamihira, Vrihat-eatihit^ Chap. 33, 

Slokas 112-117). 
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R Hardening of ateol ( winm ). 

(1) Plnnge the steel red-hot into a solntion of 
plantain-ashes in whey, kept standing for 24 
hours I then sharpen on the lathe. 

(2) Make a paste with the joioc of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dang of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plungo the steel, thus 
treated, into Ere ; and when it is red-hot, spinkle 
on it water, or the miik of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile« Then, sharpen on the lathe. 

(Varihamihira, 

chap. 49, alokaa 23-26. 

C. Preparation of cements (for rocks, metah, 
etc.) ( wwte )— 

Varibamihira givee the following recipes 
among others. (1) First, prepare a levigated powder 
with lac, the resinous exudation of the Pious 
Devodara, the Balaamodendron Mukal, the Feronia 
Elaphantum, the kernel of the fruit of the i£gIo 
Marmelos (the bef), the Diospyroa Embryopteris, 
the Neem (Azadiraebta Indica), the Mhow 
(Baasia Latifolia), the Indian madder (Bubia 
Maiyistha), the Phyllanthus Emblica, and the resin 
of the Sala tree (Sborea Robusta), then make a 
daooetioD of this in 266 Palaa of water reduced 
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bj boiliog to 82 PeIm, and apply the deoootioD 
bot 

(2) The boros of cowSj buffalos and goaU, 
asset* heir, buffalo's skio, with gavya (oow’s orine 
eto.}t tbe Neem ( Azadiracfata Indioa) and tbe 
Feronis Elepbatiiuni, similarly Lmied. 

(8) A mixture of eight parts of lead, two of 
*bel)-metal* and one of brass^ melted and poured 
hot (Maya's cement). 

Tbe Brst, it will be seen, has lac, gum and 
turpentine as priooipal ingredients, the seoond 
makes use of gelatine » and the third is a metallic 
cement 

D. Nonrishment of Plants :—( from Varkha- 
mihiria. Chap. 54, on swrfwf X 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indicnm, 
and dug op or trodden over with the sesame 
in flower. Grafts should be smeared with 
oowdnng. For transplanting, tbe plants should 
be smeared with ghee (clarified butter)* sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of tbe Usira ( Aodropogon Laniger 
or Andropogoo Citramm the Vidanga ( Embelia 
Ribes), milk and oowduog. Trees sboold be 
planted at intervals of 20 or 16 cubtla 

As a aort of general prophylaotio, mud kneaded 
with ghee (clarified batter ) and Vidanga, ( Embelia 
Bihes) should be applied to the roots, after which 
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milk dilated with water aboold be poared. Aa 
a remedy aieaiDet barrenaear, a hot decociioo 
ahould be made of KuUttha (Dolichoe Uniflonia 
w Bifloratlr Maaha ( Phaaeolua Roxburjfhii)* 
Mud(^ ( PbaaeoluB Maogo ). Tila ( Seeamom 
Indicum), and Yava ( barley ) | wbieb^ when cooled» 
eboold be poared round the root#. 

To promote iofloreiceDOa and froctificatioo^ a 
mixtore of one A'^dhaka ( 64 palas ) of aeaame, two 
A'dhakaa( 128 palas ) of the excreta of a goat or 
abcep, one Prasiha ( 16 palas ) of barley powder, 
one Tola ( 100 palas) of beef, Ibrowo into one 
Drona ( 256 palas ) of water, and standing over 
for seven nights, sboold be poared round the roots 
of the plant. The measures given are for one plant. 

To ensnre infloresoenoe, etc., the seed before 
being sown should be treated as follows :—The 
seeds shontd be taken up in the palm greased with 
ghee (clarified batter ), and thrown into milk on 
the day following, the eeeds should be taken ont 
of the milk with greased fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be oarefnlly mbbed with oowduag, and 
afterwards steamed in a vessel coutasning the 

flesh of bogs or deen Then the seeds are to be 
sown with the flesh, with the fat of boj^s added, 
in a soil previonsly prepared by being sown with 
sesame and dug up or trodden down. 
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To eoiaro iba formatiofi of Ballaru {\j$u 
•proQiiDi^ and ibe fi^rowth of laxuriant •tomi 
mnd foliage), tbe eeedn fhould be properly eoaked 
in an iofuaioo of powdered paddy, Maaha 

(bean), Mame and barley mixed with deoom* 
poeing fleiih, and then pfeamed wirii Haridra 
(turmeric). Thia process will tucceed even with 
tbe Tintidi (Tamarindue Indical For tbe Kapittba 
iFenmia Elepbaotum), tbe srede fhoold be soaked 
for about two minutes (lit. such length cf time as 
it would take one to make a hutidred rhythmic 
olapa with tbe palms niewie in a deco<!tion 

of eight roofs (AVpbofa, A'malakf, Dbasa, V4sika, 
Veiasa, Sury^avalli, SyAiiia and Atimukta* s.c., the 
Jasmine, the myrolialao, the Grtslea Tooieiitoea, 
tbe Justicia Gandertissa, the Calamu<* Rataog^ the 
Gymaodrupeis Peutapbylla, the Ecbites Krutepoens, 
and the Dalbergia OujeiitrDei**) boiled in milk. 
Tbe seeds should then be dried io the fuu. Thi> 
process should be repealed for thirty days. A 
circular hide should be dug to the ground, a subit 
io diameter and two cuLiis deep, and this pbuiitd 
be filled with tbe milky decoction. When 
tbe bole dries up, it should be burnt with fire, and 
*tbeii pasted over with ashes mixed with ghee and 
hooey. Three inches of soil should now be 
thrown in, then tbe powder of bean, sesame and 
barley, then again three inches of soil. Ftually, 
washings of fish should be sprinkled, and tbe mud 
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ihottid b« ftod redaoed to m ibiok cob«t»- 

l«QOj| then the eeed pre^oael/ prepared eboald 
placed io the bole under three ioohee of eoiJ, and 
fieh-washio^ poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The A^iporAoa adds that the mango is specially 
benefited by cold fish-washings ( 

WTWtwt fWTfwf. AgnipurAna). It will be 

seen that these elaborate recipes are empirical oon- 
trivaooes for supplying the requisite nitrogen 
compounds, phospbatee and baoteria, those being 
potentially contained in the mixtures and infusions 
prescribod. 







SANSKRIT TEXTS. 




















Extracts from 
RASARATNAKARA. 

^niiqni§5<n: vrtn: i 

froi M ^annfaf 

fWwninfirM* 
ji ii tiwi ia iqw ■ t ■ 

f^il qtJTW*: 
tnrmfnuTVft*? vtf^: i 
fnf^: 

arttffl ffrt f%3^ anvm ■ ^ • 
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fima wait 

• • • • I 

nwn a >y »i af^a: 

* a < • 

wa u taa n i 

fama fW ^ ?wfaa: 

af atfaraJT: i 
few law ^^a^iw i feW 
arftfe amif< 9 vagin( i a • 

iwife: I 

fanaatiawa ar^i’tw aiaQi i 
%aarTaiwrai!w aw wrf gaaa*i u ^ i 
fewa few araah%w 
larfeW ijfwapiaani i 


^ Agrees neerlj with Rasimere ; of. YcL I. Sans. 
Tixts. p. 13. 


t TUT to lb# oorreot fora. 
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ft 


okw] 

5^ jg9^ flTmfrftf?! I 4 I 

f«1I'»T fisJmT irCTf I 

w JinwmN 1 1 .1 
inwqj fSm^rtrqfeiiTfiT ijiror i 

9 

nwifwfqqrftr»?• i 
qm: I 

^i|| t^Hqiqi W| itq t q)Sq Jirarfff i H « 

fqwm^ fq . I 

^q^rar qiw: sn^T^qMiftni: i 

q5iqrfwqT«<8raiqw: i 
«fm: <rf«itqqf*n g^qriiq qnvn( ■ • 

t w w ' i qqn I 

*fmq ^fiq^q Wffim i 


* Tbdtozi raftdi n, which ic iooorroot 
t Thin Tcnc aUo oocora in RMinuTA. 


I 
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Hrt itfi 

HTHlfl: I 

wVtTTOT 

Yliir «ifiT9ruftrw9 1 ? »• 

i^ii 

H^nnl i 

fofwW tirfim^ tsrfrpH i 

tmJJ HYi 5miJW« >t Hira: 

5qri^RWJ{ I 

iJhr H9^TWf»T^ 

»ft 


* Thatt oovpUu alao oooar ia R. R. 8.. with this 
diffacanoa that In tha Utter iifvnt haa been acbatitQtad 









HINDU CHRIfISTRT 


r 


wrfrt flnf^nnin • 

^liHnwfmn ■ • • 

*» vnfirwn i 

ipt OTw faw^fat ^ ^ira: 1^41 

qw i w^ finTpifti »iw »itn ^ i^et 

mrf^m mare^ qizfinnii 1 

■nn^n^tql oif qvorq^wrfqTni i^ci 
^ iSVtf li^n H^q ^ 1 
^q^rat ufiiwqPm wtn iv« 
qi^ 4 lmiininfqn ^qwwqw^1 
mi^ ^f?i Teqi^q f^rev^^ i|•• 
jnf^qrwqqqrq^fqfw: 1 


^ Gf BuiroATA, Vide Sahii. TaxU, Vol. L» p. 12 
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mf«»M Wf • 

JW muT w^iTu 19 ^ 

4j5i^5i*iW httW 1 

vfi f in* imit €«ni: 11 • 

TO^rewi I 

fiTva^ qn^Wr4tREW«: 1 
mfiiTT 1 m • 

*T^ u?m »ii« ^ire: I It 

ftwirewn * 

^ am^TOT* mfhR^ smqd 1 
9 Tra ^^nreiTii wra^ i#jra: 1 1 

I 

iwr^w wwf!} wra?r. I 


• Cf Ra>irn*v«, Benkraa MS. V. 37—38. 
t Cf. Swill. Texts. Vol. I. p. 12. B. R. 8. Bk. ii. 
103—KM. 









HINDU CHEMISTRY 


9 


• • • • 

rim rn qTs&JrtmoHW: i 

W n*i 

g^qaqrenf^ hki¥ i 

5ETn% ?f«irir ?9?r ^fmr^ aai i 

tft n c i and ?wprt ?iq^ <n*i t xt ■ 

m%H q# 

5!if^*i ftwrai ^ 5u*ni I 
IPVT^T ^ 

irmtqnctH 1■ 

• • • • 

q»aiTqitYl*rai%^ 

nnc i 

>• 

gid 

f»I^WHT7< qrfe?IW itV^ • »» • 





• • » # 

|i>ikl>aj4Mi»kmik uuk 

• • • • 

I « I 

-'iU^ jk^kiij 

I ^tt2k kjlkfelk ^ kpiUk 

I :t8»ifctafciBs ^auk 

I ttiie ^iblipikiut 

* • k.^iit^b.hbis»jifct»ik. bbihh>,ft 

- fcHtt iPb ^JU^klUMk Ujl 

I kK I )tBlk^l>ift Iklk^ 

/klk^JWkjb lllt&ttlftttk 
I kJIkfllkfrUIMifr k^ 
U^bl>l^¥ toJlUT* 


iuisinaHO oaxiH 


01 







t 1 TOA ••“•S "PJA iO 




111(311 ^mnu% 

I kbDcii k IttJi 

llPall ittJA ^ .AAlk ikReit JllAk 

I kki^ jbkiii /iZK MtA 

l|K>ll icAttSjt ^ ikfaJlAh Aik 

iig^ii :&& iktyhniky* ilk ^ A^uilk 
I :kE UeB b i£ 2 tyb^ 

iik> I k ik^itiii AkA^iB fieitiitiijy 

I :k& ^jkk leJB j|^b k lAb 
ii^>ii kmikitt k k4iJl&^ kkikjitli^kk 
ttjiikho .Jatfittk 


i^kii kiftgthttkkte^ (k&%kiaukktt 
ii)«ii ;kjtirtwtft>hio ua^ ^Bkuthk 
I k^Alkl^ IlkliAek ato£t kkAjait 
I *11 kiwA^ikAz kg^ UA^kki^|a^ 
I k>fteteJtJiijiJh£f^ Alt ^ 


H 


AaXSIKgHO aOMlH 
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g? WT ftr¥ iic^ii 

fin^qqqztf^: i 

wRqqi q^qfn*l 

(q^qT?^) qqi»i^qfrpiiTHi 
v^fqnra 

qwrg^ fuqfqf' iqu n u 
•qHn^q«q?TW^ ftri) m»nW*i1 nwi^ i 
«niq^Qq«rtt ^ q««n»q*TOrs^q: «• 
infqM qqiJ iN uw irwfq qTrii*[ i 

Cf f jqni^ «t»rqr ^qqr** imrqq: i 

qqq q ii 

Sqf nvd aqii!^ nratq: fl^Rw: i 
WTRifwgzt ^T *TT»TT^''qg^: fqni: i 

fqqiT^q $t II 

•q)q!qi«q qqiq— 

vS 

mv nT^i «TYnnv nwqqnq: i 

qregifn q qfrimrmn ii 
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IJ 


4^vif«n«iriiv IWf I 

/ IWT ITOT WTN ^*ra: II 

• • • • 

«wmt ^ ant mk wrfwi i 

fiwfii ^ wvTj^: irnt luii n 

HwnMR««*ri^r fwn ^ i 

-3 

^RHifiinT tnin^ ^ «w ^r^nnf ii 

HTH «ni • • • 

WfBurreer h n 

OTTTr— 

ft ^ »?fif^iHt I 
5^ «ti5 it M 

infiwiT*T — 

win»n it '*n^ tf:* Ihimjj ii 
€T9 nYTom mn^RUT^v i 

ST fRW<5*i Hwtn II 
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finnitniW >n4f uiirfnni»i wni i 


wwi qflIBin<9« !IW« UHT I 
UreMT OTtW^ H 

unn ftciMW *?wn: i 
mattHTW €TM«if*(i 

wrt ’ift^qaif^ 'ffM ftfn II 

faN a iN • • • 

H*Hwra*f wwT aa: awn^ ii 

^nrata wra— 

HPifinai Ruaa artfe^ut arTw: i 
ftafta « 4 ’ nafii ^qmi| n 
aiai^'a aai^— 

awmfR a aT«T^a wf w?»n ii 
aaw^araaf saJiaa: i 







HINDU CHKMISTBY 


«f vmiir if II 

q^ ^ i g f i n I 

pwf li II 

^ iiait w i w ^ fa wn I 
fimn «ra^ ii* 

fiwni^, oim^inw, «i^aiw‘, hhidw’, 
»ifw«ra^*, ira^iniiM’j w.Hnni* 

mu', ^lOTumim', HTiWHUi', ftranwRn*', 
»Tw*i(?}m«', Q^nnw, ^r^mnw', 

^TWirrani', ^afrretwmir', mH^RnfTwmw*, 
Tfwflnmw’, qr«(?)»iT«Rm«‘ h^* 
mif, jfWflRnw’, ^K i ii^^jid , anfiranmif, 

^ *w^ 

9: qi7€iw cvqi fw: I 


« Cf. lUtiruTt. VId* Stna T«it, VoL L pp. 17—18. 
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ii*a 

^tlH II 

fi i f ti m nil fagnmww 
fnurtQWimnBi i 
iTO^ fagrtitN 

man 11 

apmrta faf^ 
flHif^ai mw fipraro^ i 
aafmaiTm Ysr^Twa* 
m p f i^ nn wanyrnTtan ti - 
qniai^Q 

mara^n maamaa^arn i 
Hw ii faN t ra 4 iaai^^ 
aWroMtsfe ffit inr^rn •• 
aif awrara ’law aw 
ww HTw a araS^i 


^ The Uzt Mtou to b« incomct 






HINDU CHJSMISTRT 17 

»i^njw^ finr^ ^ I 
^mralJN ftrm^ qwt^^- 
f^ f w cq ^ gftwn ^ n ^ i 
f*!**^ mert wHJnw ?w 
fl^iaui^T Jjfegrr ^ ^twt i 
find: srer^ 

WT?f win oteftrgnfiivfTWn i 

• o • • 

* « 

^t^nnnf wwreiii 


r ■■ yt~: •' 


2 













extratt$ from 

RASAHRIDAYA. 

Vt’Vi: I 

A^MS. from Nepal. 

BbMS. from lodik Office Libnrj, with a oommen- 
i»Tj, named ‘BiliDTejabodhiki.” 

CbUS. from Beoane. 

«fn[irt ^ tn q rqft ^: i 
onwixi i gi f q gft •mrn'' i 

f#NiT—^ ^^tnrfrei 

ireiiwiT—] 

(1) A reads vnv» which mskec the sentoooe iooom* 
pleU aad the metre defeciire. 

(2) A reads ffevi* which is a tantologj as well as 
a graromatiosl error. 

(3) wrfMw VT^il is the Tariant in B. This is a 
•dsfectiTS metre. 
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•WT (I iwffoirf finimfr i 

Wiri* OiqJifif I 

?inr« w'rtwTwn I 

«mfVein'qq4ff;«fliai«ivrnf i 

qwf:a fq gTf w«ii^' q?n3wr»nBf* n rw B W W f i* i 

«• 


(I) A re^ 

(i) Piqi^H mnwT is tb« nnding ia A, wbtoh 
if incomct m wail aa dafactiva metrs. 

(3) A reads 

(4) A reeds wbich is e Uatology es well ea 
e gremmetioel amir* 

(&j B reeds wril^we wbioh destroys the 

metre. 

( 6 ) B reeds fife 9 wherein Q ie redandent. 

(7) B reeds ew neewsTtf. which mere the 

metre* 

( 8 ) A reeds ww^ai ee aii^ , which ie e defeotiYe metre. 

(9) B reeds erw:. which ie gremmetioelly inoorreot* 

(10) A hee v^fewrlWiT^ftiv. which ie eeo s eleee . 





9 HINDU CHEMISTRY 

w^4w«tjfa ■ 

wwra* »i^f^ faqwifiif^fsi^fwsrnjirfM: i 

»?#hii QTW:* I 


(1) A remds iffwi^ which U iocorrcct, 

(2) fi wi fnqim ifhi jw :, ui iDoom plate raruuit io A« 

(3) A haa ao incorrect raading-^eiV^t^eeTWI^Y 

(4) Thi.< verse and the next two are not found in B. 

(5) A reade ^t«irvnrr» which has no fenae. 

(6) A baa fteeaS. 

(7) A reads which is graznmmtio- 

ally incorrect 

(8) The word ei{ is not foond in A, Ihoa mnkiog 
the metre defectivei 






HINDU CHRM1STB? 


SI 


ww: Qzn: t 

I zhn—xra ] 

wrrf ^ »f wiwf ft! nw >!»: 

>nifW' fifwinpimant* i 

jmfwfwftrftif: wrwt t 

[^«iT—ftffwpimr—] 

fkra^ «iij/!Mivivi*4^maifti fV amafa* i 
[z^—ftifiaitwia—] 


(t) A readfl wbioh is inoorraot 

(2) B readg v^fff. 

(B) lfllfw^ifi«li\ is the Tanuit in A» 

(4) A reads which teems to be inooireaL 

: means hj Reven mentiotied below. 

(5) A reads wtfw. which it incorreot. 

(6) A has fi w^ e w nw TfifWf I ww fir eiTT^fht 

which is inoomct as well as defectire in metre* 
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wmro tw i 

f fNrr—wi —] 

[Ityr —1 

f^H Qi wfu qfl- 

a*qf l|g gQfllJ ^^ 

WTg: "iwwT^* 

fqvqraTfnvqm^' i 

- 


(I) wifcf Twwfinifinr faqf ffii q iw, a Tariant 

in A, which haa no metre at all. 

(2) A raadfl fnTwrfefl^vwwrp which haa no mom. 

(3) lira u not found io B. 

(4) A reada which seema to be inoorrect. 

W f 18 an incorrect text in A. 

(6) A reada awr which ia incorrect. 

(7> A haa fa9iBifi«iiseieifii«^ii|. 
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<•* 1 ^EH^rvivmi 

WftfWYTWW w<^:‘ 
vm wwT mi* ^5finW«i 
i«in%*i »io:* I 

[zNif—^RWBwmwwmii^—] 

ft 

*im w ^w rn ai iw^ i 

«iwwTf*i • 


(1) A zmdM ^ 

(2) A r«ul« ri. whioh iu iaoomci. 

(3) A rsftdB vTHl- 

(4) A raada bitodooiuI/ nr 9f^- 

(5) A readj fwimjll^- B reads Both 

the readtnge are inooirect. 

(6) A has ^nfinre \Twmi, which man the 


metre. 






M 
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fsfBW 

HH: HUtwi THSIRm^IIH I 

[ztw—wfYwrat nifNHiHwiir-^] 

mYi iwfJw ^ct »ni^r<Twnw n^:* i 

[^Nn—Y% —] 

qnnv<nfi^^N<i^ n 

(1) A tmdrn mvfinflni i B reads 

^wfwwwwftftwT^i I 

(2) A reads which is icooireot. The word 

dtw^f te not foand in B. 

(•*^) eiJvfhwwT is an iooorreot rariaot in A, 

(4) A baa ^ which ie not oorraot aa 

il desiroja the metre as well aa the eenee. 

(5) A reads eNffi:, which ia ^mmaticallj in* 


c o ll e ct . 
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S& 


ffhn—^ 

wrain’ I 

TWt 

Nmt* TOT fw^m* I 


(1) A read0 dhVrwv. which mmx% the metre. 

(2) A reade which is imxxrect. 

(3) viei ie the Tariaot in A. weifweC- 
vet is the veriant in B; Both the readiogt leem to be 
inoorreot. 

(4) lathe reading in A, which ie 
inoorreot. 

(5) A reada fgr dwfMvVT;, which it inoorreot 





SB 
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wfwn' ftmrmHwni* i 
«H dl: ^ f m* i 

[Ihn—^ 1 

xra fiwit^R ft tt * 

H srtrfn tti t V"^ fT»l: i 
wwift ft Htroitf 

firfRiif' Ttr*f ftit I 


(1) %9T«tv is th« Tiriant ia A, which U 

IQOOSTCCt. 

(2) A rcftda fmttA: 

(3) A ba* which hu no clear seoM. 

B bail ifwWitt ie:, which mam the metre* 

(4) fi reeda wii which U Dot ocrreoi. 

(5) A reade e«T which is itraramaticailjr 

inoorrect 

(C) A reads wwemrwT, which is incorrect. B mads 
mft ewwnil, which is also incorrect. 

(7) A reads wrrift. 
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*r 


ifW ft ^fWIW Tf—1 
Wfrqi^hsnre^ wf^mi: i 

HTwrf* ^mirrwi* i 

[itwi—H^«nr—j 
WJTfn i?Y^ to: n^*i‘ nwi^.* i 
vift TOTTO «nnfW nhn^ «• 

[iNn—ajwrfwwro—J 
it?fcr n TWT ffiroftwn* i 

flnfwmfir fro^nn « 


(1) A rends orroDooiulj ifflfvm 

(2) A reads vr^^wrt;, which is ioeomot 

(3) A reads winwira, 

(4) B reads mw^rmi:, 

( 5 ) A reads ift^ w. 

(6) A reads wrf. which is iDOorreot 

(7) A reads sOTaidhf, which has a dafectira metre 
(6) B has omitted v«T •nVttw 
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flmif ^ ^ ^ 8WTOW ^rfa' i 

<rar?!*i m I 

[^i~w « fmn^ ^wiiRnif—] 
f ww«tgfW q imit ^ir.* i 

q ifwfin mqft?:* i 

*re i 

fa y it ff * ! q TOfnft firofn wtfq i* 
[It^— TOW^mt »in^ ] 


<1) vrVf fl nira«T<hrt, ^ varuot in B. 
rtftr ff Wfrt ff^TTf^t » viunani in A. 

(3) Tbiff IN not foand in B. 

( 4 ) A readi erroDNoiuljr gw iif . 

(5) A reada wrqfW, which » inoorrsct. 

(6) Thw alokm ia not foand in B. 

<7) A raadfl nmr. , 
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[#Nii—HfzflwrgatwwTT—-] 

%ar f qi gaw fqfefnni" i 

L^Nn—^[wa»i nwroJBPmir—] 

^ai* %qwHn9f ^uof arfrrt i 
srta aVa' w iai^ nHfaw q?T*[» 
[«tan-firaaTnnT—] 



I 


(1) fMr^tV: a Tamot in A, which hnfl 

a dafaotira metre. 

(2) BraadaiC 

(3} A reada which ia inoorraci. 

(4) B reads errooaooalj 

(5) faf^ f% ytWiiWf a yariaot in B. 

(6) The word if is omittad in B. which randans 
the malra dafaetiva. 

(7) A reads wwwfiswrfM:. 
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wrfim^' 

irawl f «Tisw( I 

11^—TunfMMrrf^-n^nfT^tmT—] 
suit JTajNnrnn* nr*i:fiiwmT% i 

[IW—nniw^MV. wwwtt—] 

mriim: ^«iifM4nMn7r.* i 


(1) A rtada iT^^i wbioh Menu to be inoorroot. 
(f) A readfl wbioh b iaooTTOct. 

(3) A readfl f w w^m . B raadii Both 

tba reading are f^mmaiioall/ inoorreot. 

(4) B reada WTfww» which man the metre. 

(5) B reads f f4 f%, whiob seems to be incorrect: 

(6) A reads B reads «irf^ 

We have adopted the abore reading after coUatiog the 
Uxts. 

0 ) a vsriaot in A, wbioh mare the 

metre, fWfffwnenft, s rmriant in R 
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rwTprf wWjf' armli* ^ i 
[fhn—j 

gfeW rri mmi i 

ftnj^ ^:* i 

f^Wr - ^WTWIIT—] 
fv^>r g ^ ^ fW!T«5?!H* i 

D^or t ri HTi qif vf^^Rn nT^f^^nrtafiriTH j 


(1) A rwds «!>« 4t4. B re^da ifNT, 

(2) A rcadii wt^, (fft-W). B reads 

f f na ^ W arrwH, which mars t!^e metre. 

(3) A reads which deatrojra the metre. 

(4) A omiu irar. 

(5) A reads iM ift4, which eeeme.to be iocorreet. 
B reeds ^Wt 

(6) Mill a Tarieiit in A. 

(7) WWWM a Tenant in A, which is a de- 

teotiye metre. The readin^c of B» which we hare adop¬ 
ted. is also a defeoiiTe 'metre. The word or mr*^ 
ehoold be added alter the word fii|. 









UIKDV CHEM18TEY 


[1^—I 
wtM f%' g I 

[iNn— 

W!¥—1 

uai<gij ^ »!ft I 

^lat ^ wn^n t 


(1) Araadttft^g. BnadaiiVfv- 

(2) B Tarant in A, which SMins to bo 
iocorroot. 

(3) A bM wtfii «hrTfo «mfo. B baa ivtAi tftvrfB 
vwf%. Both tho raodiogs havo dafectiTO main. 

(4) Thia roraa ia found in A aftar tha voraa inr* 
a<cafii<llfii: Ao, (vida anto pp 28—29) and nina thos :— 

aainTio' otr vw^eiBi vfii i 

ii«rv4^* a omtii I 
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83 


QZH: I 

Tfir TTi^fa fwT w ^<ni^«n ifw i 

ftfni BTi q^FifOT* fBViii TBn* i 

[ ifWB- 

«n^—] 

/{W r 

ftfini ltqr‘ wdcr mui: qr^rfq^* i 

(ztqrr—^8i»i1«iB»ir»8TTT— ] 


( 1 ) B rMid« 4 tif r«ii whiob dtitroji tb« outre. 

(2) fufn^ r«ftY ^C> en looorreci renaiit in A. 
fnr^ v^Ti A rwAtii in B. Both text* are col¬ 
lated in oar adopted reading. 

(3) nifii ffv^wr, a rariant in A. wherein the first 
term seema to be incorrect, 

(4) B reads fieii instead of veirMfit* This is in¬ 
correct ; ainoe it contains two n^atires- 

3 
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q?nh' »r »i THrai^ i 

I TblT—Y€4<TqrpfTT— ] 

V«l^«|4|l'4Dy|<t44irt|«Yq4|«lf«<Y«* 

I 

w: I 

[ ^qn—OTTHHinfT»inr— ] 
*wrqRifYqi^f5r5n*f^f?!4j^T*i^*i^ 

wwvm 


()) % rariaat in A, which ii uioorr«ei. 

(2) A rtsuiu dlid, fi md^ BoCJh 

the reftdiflge are iacorreot. 

(3) A omiU 

(4) A retdfl in^Vw, which man the metre. 

(5) A reada 

(6) A reada wwiff. which ia not accurate. 

(7) fi reads fkwre^, which deatroja the metre. 

(8) B reada which mare the metre. 
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[ zNtT—'HIT— ] 

m«rnni1^«pnrei^«hnr»i' ^ i 

qrfiin^ ^ i^irt wiitw i 

^«mg5dH*rnf(f*i I 

w?w^T^mf»i g HtSfonJwv: ^in: •* 

[ jNn—lihHrsrwi^inT— ] 

^CBirnr.* infii* ^ inmi) « 

^ I 

g ^T'wntiisi'iifti'ri wfn: i 

HUHn THtllTHT Wim HTTlfif I* 


(1) B rMda «n^iOi. : j. 

(2) B rMda 

(3) B reada vfwiA 990^^. wbtoh is ineOfTMt. 

(4) Tfaia rcrae is not found in A. 

(0) A reada 

(6) B rasda SMi. 

(7) A reads fim. 

(8) This vers# is found in A onij. 





so 
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«!▼— ] 

f^‘ WTTt SwmRs’ I 

^vRfn rnim’ niniim^in i • 

r ftwT—ftWTT— ] * r cr.:^ 

Tmr^.* fiffM 4i*n/§ i m * V 

iTflfH vn:* ^ftror: q< ^rra's •" 

[ ttm—rm— ] 

^ mfwfl* frown' ' ■ 


(1) A rwui* 

(2) A rMcU vmoffl, which ia incorrect. 

(3) A rcadfl oiooii, which ia incorrect, 

(4) B reads ffww;, which seem* to bo iocorroct. 

(5) urm: m rKmot in A. 

(0) A reads 

(7) ivfimiT: oV etwtii irS# a Tmriaiii in A, which 
mare the metre. B reede airfwTfi;«: qV, whexein wfatr. 
ie iDCorrect as well ae a defective metre. 

(8) B reads gwr^l w^. 
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S7 


iwT ^ ^ i # 

[ awnm^RTf— J 

%jr wa^itjroia^aipi^^T:* i 
wnf y , 

( ?tarT—1 

najfa anft ni^ ffinn ^ a u ^ g fi i ^ w :* i 

[ Itarr*—awnr— ] 


(1) a TanftBt in A, wbcrD- 
in iba Uai two wortLi ara aaperflaoaa and iocorracL 

(2) B reads nisffii qafm\ which has no sense. 

(3) A reads 4^. B reads i{VT* Both the readings 
destroy the metre. 

(4) A reads sfilt stint. B reads wy^ isnm. 
Both the readings are defectire. 

(5) etA w a vartaoi in A. B 

leads sfser e sfnt^sfW:. Botli the readings are in* 
correct. 

(6) B reads feia, which is not correct. 
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nvrfn i 

[ 1^—] 

€?&: fulfil ^ronj i 

wt* »T V!*l* • 


tmT?*t; czw: I 

wnnf^nrwfWpim^^ pwwmTOniT! i 

93PTwf I 


(1) A read^ whiofa is inoorrtot 

(2) wfii «^'t«i%TiVTfsi9 ffed, mn iocomct mti- 
Mt in B. 

(3) A and B read which is grammaticaUj 

nioorrtct, 

(i) A reads «fd. B retds if' Both are 
anintelligiblsL 

(5) A reads si B mds wA 







HLVOU CHEMI8TBY 


St> 


«Rrf>T ftfn?Rra) wr^iti: i 

f zhn—^ ^imtfiigsn'TO’samT^— ] 

?7W TOfroi ^iranr^rrem* i 

’TOftr qTtrfB^: I 

^ ^Tfijwmnf^^^iTwreif i 

irl^* *4 t iu g ^ i' 

'&• 

(1) ^ U not foand in B. 

(2) 9 mfiT ft mrinni in B. 

(3) C readu 9 V«wt«t^TTT. 

(4) Of the Utter half C has onJj 9%^;* 

(5) C reads vfY«rttTfnw«ivmf|. which Beemi 

to be inoozreot. Cf. PataU in which the following 
Terse it given i 

ftfPe WT w i f tm ft eiiwt nn^wnfipnimTdt: i 

(6) «r|liif U the inoomct reading in 0. 

[Id the case of Km: wiftvr. i. e. ooUected f«e 

merooTj, mineralii Ac. and efim U farorable • and in 
the case of a i fliTO f ^«T nitm i. a lifted np the earth.] 

(7) Thia rerse and the next are not found in B. 
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ffWt i 

?rann fiTON^cri^: wf»rniiWTO i 

TO l ^ IlP H*# finRiN^ I 

IP!:* iwniN; ^^iit i* 

348lfl4« 9^nH( I 


(1) C reads findfetvift iTr, which detiroja iba 
metre* 

(2) C reads which se e m s to be m* 

oorreot* 

(3) C reads feifesRf ireeidtfb^i whicli is in- 
ootreei* 

(4) C has rmzmmm siettii, which is ine ouecL 

(5) C has *lteiaae<etre^e inf, which mars the 
metre. 

(6) This Terse and the oeit are not fonnd ia B. 
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tfff 

TOTHU l' . 

I 

U*» ***^ 

a in ii tr u T n 

VTO ^arn t^* ^ife f »?» I 


(1) MS. A ends al>rnpUj with tho colophon, whioh 
niM thns:—ifii iil»i^«- 

r««rfn«n vwfivftmw: «n«: i Tho aotbor’o Moonnt 
of hiniMlf ii ollof^thrr wanting in it. R ha« *ffn )wi|> 

TWTfo: atimn i tfn 

.wmi- 

^rtlfw^Tw*! »f»il«nif« f<I WW >todt¥: i 

ift <h* I 


I. 




€xfract$ front 

KAKACHANDESVARIMATA. 

wwn: I 

^ ^ nr^ifirnif i 
iwrafiwn^gwT f?’ nnT?nnni' 

nzr ajvwifnT rmj i 
mow) qtimtf i ) ^ Oh l MA l g^A llfayf' ( ^ I 
•fra) »TO9Pnf ^ ffgr i 

fwwrf^wi ^T^i 11 • 




(1) Tfa# Uzt rmd* WTV^vw<lf«m. whteh a lucorrect* 

(2) The text reede which ie iocorrect* 
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4.1 


?T^ ^ ^ I V I 

%fwn «f^i4iqf»if gii^i: I 

j t faiwfm gtn 9 %r^^ro »f i x.« 

?i CTT «m7!t ftnrijwf^ i i i 

iPTi«irfw 32 T 4|WT i 

^ 5 wwt I « I 

R IR i n^ M^ I - 

»nwn %4%9 ii htw I 

HflUTHBwnrro ^ i^rfii h’wt i c i 
Rrt q i ni favO xrirrfiftT!: i 

^tniiR: 9 h ftniT: i d i 

9rn«^H?rTfl?w WnmN^: i 

tnft hhPt im: u<9 11* u 


(1) Tb# Uxi readi whioh u not oorroot, 

(2) The text reode which is not oomct« 













44 


HiKDU CHEMISTRY 


^ «'7w: • 

W iraWr: BfraWi: ifMR i tt ■ 

^ «iiwrprt fiH fo^ I 

qm ^ g i W T ^ wni d RYWi i ■ 
WOTlfW HTirfW ^ WIWtffTO' I 
qw niw qfl fro; tiJHf^rwiwT: i i 

fimw: Hint fnHrannt nrinif: i 
HnrfirHrhwH: nmwt wnR q h: i tv ■ 

^ snrfnini nrw HHi n r^ nmftfnnJi i 
nwnj nrHVRTi^ ihi^n n: 11Y. * 

nrttfn* fnfqn nrw Hunitfrn: i 
?«5tani n armifn t m ^Ht niq^ ^n i * f < i 
nmr'iFHn wrn?^ s^rn nr?tfn w, i 
wfnwifHmSnint ytnr fq nra P n w^ 11« • 


(1) The text raids which is facorreot. 

(2) The text reeda which is not aocaraie. 
(^) The text reads wmiint which is oot oorrecL 
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wfin i 

m»! ^ W wdfH* w. n« 

^rmTHHr»rT; -^twpi gf^H <sh i 

5i?T: JBmiHwnjN^w: i?4i 

witSl yiwiwT I I 

fiig^ ^'f^T: I 

y 3«>t Q *rafilT ?TH I ? ? I 

»77!^ yrfijH nt qftlwfH I 

fqm’inf yyjii wn i i 

ffr yrrqrtiHrltH^ p«m: ozm i 

^piipiypl^ yqiy • 

m nn m w y i y p i 

w. H'qyrn S»f v^iNn 1 1 • 


(1) The Uzt reads i^*rwd» which is inoomct. 

(2) The teat reads fiT flfii, wbiob is iaconwot. 

(3) Ths tszi rsads 91 which b inoomct. 







HINDU CHBU18TBY 


4«t 

xim iip i RiC ^ HHT • ^ ■ 

qi^^itnn z% tNfifjywIwRHTHHn i 

TtnW I < I 

THW nnif qiH»i i 
RiW TWRWW W 5 W» ■ « • 
twm vn «Ri%R ii fa gii n qi i 

^ frf RHRi^v HTH^nRl f^n fa9 • u ■ 
hrirr war fHn^reRn i 
R ?PRR firRT fnfW i^Ri; arm w R ■ 4 i 

wiT^ R^ Rw Bna:w WfaBH i: 1 
RjjfR R<BR^fRnj qwcsaarrrTH 1« 0 
• • • ^ (?) ihrf Ri qatfa »iR^: I 
rWr^ r atfwf Ri a 0 < f 0 Hn» ( 1 c 1 

WIRtRT R rW?? mRR^RT RTT RRT I 

f ftiHl HTRRW)fq 4 iRTfR qfRfr: fum: 1 1 1 










HINDU CHEMISTBT 
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nvn^ 11 * ■ 

vm«: iw i 

»nW «rT?^nrf n 5«a»nH*f^^nni i tt > 

not raw fw. I 

mfw^ w «nWfh urewi: i 

*I«t «!?( 9^9 S3f fflf: I tt • 
4<li^S* ^ «^f^n IW I 

wi9^ TOTtN HDWi ¥CT[T»nj: 11« ■ ‘ 

^ inUT^ 9 9WTTW: I 

^ 7 ^»i ginz n i i 

vffiiwifnrTnd 5 vii i 
0^ inwif«^* nww iiTt9T5'*: • t« ■ 

^ n R^ y?i w*t I 

UTrai »n: I f c I 










HINIM; CHEMISTBY 



VBT^ WTT* mn I I 











HINDU CHEHISTBV 


4 » 


?mi ^ q E,g | K^ I (?) 

wrftiwT Tff iit^t ^nni i i 

W HV(9H nw ^mTinnHUI*» I 

inr <r w )c^ «i »ntn • • 

gfi sRt sim ^ira: i 

anf^ «iM wnrti^K • <• • 

qubiHi^ wS fHfTdHTtrt I •? I 

WRW JTR^ ^ HJireT?l «tf^W «WT I 
f%>T^ H7 HOT i( VHORWll ■ I 

tTn ^ qu^ ' i ni D qi^ azw: i 

^rarni huiiprh i • 

HWT%H f^^hiSr i 

I ?? I 

(j n?t wfini fif I 

nwf» HTWflfhm: i ■ 

(irmnn) ^wirei vi 5 r^fn^raii i 

BTWT HiRHf d sifnro: i i 

4 







I :iii2b :aa gtt^fti§jhibijb 

• • • • • jeik ^ 

I iBUj ^femuifalt 

1*4 1 k^ib aumbii 

I ?« I ittk {^.2 tamH k ^Alil^]bkb 

I ‘ 4 pA^kb^^tt :iiA jfcpfcj muQ 
I a4 I kJbAlA pftlUb & ItlUtttt lifi 

I lA lb u^Q lAib bbtb^bm 

10^1 1U2 tt^U^bJBII ^tibik 

I :iui.‘* fiik i^ufi i^^JbK^tti^ 
I Vk I :i2ita sik piiAU & »f*iiV!bb 

I hM b jbiium i&tti 

I b 4 I m& 112 .Qbj :11ft iik ubl 
I : HU.^fai» AiHt* :iBUi 1^ 1^1^ 
I I :itibybiiH yift • • • i^ib^^ 

II tiietlgb)b i^mn iftbi 


AHXSIKSIIO naKIH 


09 






Extracts rrom 
RASENDRACHIDAMANI. 

I 

?RT fsTlwfw^ iitir ?T?5*!W^ » 

qn UTO «*n»i ww nw "rnwfr 1 

^r«9iWTa g ^trwriri ^ «fiT 1 

t<flf iwrart ^Rfh w^n I 

Rfir* I 


(1) The Uxt reads «w. Bat x«nr«^« reads 
which seems to be oorreot. 

(2) The text reads which is inoorreot. 

(3) The text reads ^fiTwfv» which has bo sense. 





•t 


HINDU CHEUISTIir 


Win fv I 

"5^**» 

g»ififfti: «ni»1WTxi^«iii* i 

^?«BW f>l€q^ H?l*l I 

RnnawfiiH »iiJl »TT^5»«»i nf^nn i 

f«^7 dwh I 

*f ^nreifH HoSiir I 

^ru^rd ^iR^»ihrew:' p 

f ji fr flnial ^ i 

iiw w«;iii pib: i 


(1) The text bee finrr4V, which ii incorrect. We 
here Adopted the text of f9<V9^wv« 

(^0 rttda «nfhiinq^^R*i which Menu 

to be errooeooj. 

(3) The text hee ^eeTCtf^ which ie grem- 

meticellj incorrect. 

(4) The text retde mfr^eert which U incorrect. 

(5) The text reedi %m ffhc^v» which is eeneeleM. 





HINDU CHEMISTBY 


ss 


fir litfrRn: ■ 

Q^*rtin«if»fn»| i 

H^w^reni > 

^nrltw^JTTftr i 

ffv »i*Tnrwrfif*T i 

^?ircRRT5fn Hwm arytifo ^ i 
^irf'i^iTYif^ ?r^r«T^ wRT^tn I 
JoiaifaBiTO rmigW ' 

?m: th^tri ^ i 

Mt war g i 

w WTW i 


(1) The text be<« f^nTWif. 

(2) ie the reeding to fVYwe^vi. 

(3) The text reede r<nvlNeerTW<|. whieh bee no 

deer eenee. 

(4) The text reade wbioh ui unintelligibla. 




M 


HINDU CHEMISTRY 


•Ifni nfY^nfcm 5 ^'» 

f5MT5 ^ I 

flfin^fHl’ HWHTHWlMlt ^ MifP[ D 
Hift ^in*rH ««ii«iQ TOWf: 1 
Rii7»}jniri sivSf ■ 

^impn fr j^qipT n 1 

WT«Tf<r«»I 3OTt»t^ I 

frf^GKgfnH nrqp( <2^^^ I 

sH»i Mnwr ^ I 

lOHl* *1 I 

uw 1 

’Bifmfq to; mVb’ wvtH ^ » 
^nW#tW7T««?D«T HfZHT f% h: I 
n^mufiifiiwiii) VT^ izvHininr 1 


(1) Tbe text rvftcU vifr^Bfinn which is incorrect. 

(2) The text resdx fvfiWifii:, which hs# no seaso> 

(3) The text reads tvar, which is incorrect 
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RifaidsntR I 

^wr « i WT i1q. ^ imiwniwTi^ m: i 

fw HU iftw Mtnw* THRlWw: I 

fqeHiqr?*!' fv mjj i 

fqgfiqftp*:' isih) Hvfq«:« ■ 

»nn%H HtqiRi i 


(1) The text reeda feirdtWt which b loeorrect. 

(2) The text reeds fiA whioh it not eocarmte. 

(3) The text has which ie not eocorete. 

(4) The text reeds iAiner« which ta ttot oorrect. 

(5) Bat cerat^ ie reads fatfirtflli!:. 

(0) But fexvfreeds witen:. 






HINDU CHEMISTBY 


K 

fr wfrpTf Tjff^Vfwfn I 

0 

?BtfB(fe)wraJwSmf¥ »Tfi^ afiwHwni i 

fwiijt fT?niWiil n 

lum n^^mrnrf^ 

iftQTilk«^v4«jf{49^ 1^: *? w T% <qn i i( i 

Tfti 

TOWf^H- 
>nw irwRts'^ra.' 


mmn i 





extracts from 

RASAPRAKASASUDHAKARA 


'Jim: i 

Tt awT«^ 

i 

HP froio ^ iniTV’ 
Wwfrnxi i 

^ Kh 9 I 

fT?>igwfl«ii^iwrs*fT I 
tw^ftnTflwrvurTfflf’ 
iRwdnTT fifii I 









HINDU CHSUISTBV 


^nwroNw^finim^ 
wfjf ^?wr. t 

4 

oqviwKcn: ftw qfiP«?r* 

’itfiRft nut I 

ffw «uu«: B 

uuunnaitwTnwt mu 
Huftt duftninwR: bjrjh i 
nufxnm^i n» gf^un- 
jrafiiTiu nut qfctfnt: i 
"ifiw^rmfBWinfrHTiwt: 
nifjiBuiTsfcr fwt ftuunnit i 
un^sfa fu 

n«^ m^fqaivaiOnvT i 
nnn^JTOw inrf^nBnft 
fwnu^ nut U4(z)giu: i 

tffl uuuniHkiin: i 
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WUT WIW^MKH. • 

?«r?r jffW iw^^^rn I 

w^* v9i9i<iTT^ ^T»r^ ^ I 

finifeW fwrf THtfefM: I 

wm^ It m ?iHn*W wfm fv i 
’BO nmfTV; I 
^Moi; nlif: orntwor-^^:* i 
otoaiJif q^: wtn: qro^toirt^ » 
o ty fimSBifironm: i 

qn^m 5ia€^*IBJinqT;* B 


(1) The tfzi reftd* «Tift which zppMns 

k> be iDcorrcct 

(2) The text mcU «if, which Menu to be iooorrtot, 

(3) The second hemistich is wanting in the text. 
We have adopted the reading of fefW^f. 
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HINDU CHBMtSTBY 


»Ftmt wrarft ■ 

* 

wn*l dmf«niTW\ i 

Sn feFtffwm' ^ »i «jto; i 

TiT^ I 

f^*(i^(4M4i8lf7T iTRBi’f Omf«rffr I 
TO HW 4T OTq5% I 

?tPth tnfM' TO«. niQi' nft^wfir c 
TOST III wfim* 1YTO% I 

fr mH* nif iif irq i 


fl) The Uzt reftds fi# nfmiT. which in not zo* 

( 2 ) The text reeds fanvfwW. which is iooorrcot, 

(d) The text fass only iji, wbiob mu*! the metre. 
(4) Xiff^ IffiiH is the reeding of the text, whioh 
is eridently en error. 









UIXDU CUEMISTBV 


Cl 


wiTPiii wfi[m*i' • 

«^T ftm I 

^T WWT irBtq4t*l I 

qjHnBWM&n «w *f Hwm 

HijT onw^ *1 ««i?i: i 

vf*!^ innt^ «fn I 

^ I 

flWiT W7n I 

in %fiT7fi 4iinf^ ft €i I 


(1) The Uxi roftda which ceemi to be io- 
correct. 

(2) x«ni9^9 aajs fiiit. See Chep. IL V'erse 161. ] 

(3) The text reiidB ^9m, which is incorrect. 









iujjK yii2» 8^«g (i) 


I k 2 filAtt 

I ib^ubHelk fua 

f rkU^ielbftli ^ kAUStfeia 

i :iaa^kt» 

I kQl 4 fft k^hM 

I {{kAkj au ^OkJk b Ib^ 

I ^Hkifcj byi2£ aa 
{%b)|k mbibkm ^ Itk 
I ^ ii.’iiK itfbjft bwubbia 

a b kkb^ kp2%ll( IBfcJ IteLBblli 
I ^atuftte^b %bm b m iiait^^ib 
a lAb^bj^Ui&JZk bk ikibft ^ajs 

I ^tiK|ikb^ nb^ib ^Uh ilktt iklbk 

I UhJajfii Ufelk lib ^bktt 

I ikcyikbjb^bbk uuay& k ik^b bkji^ 

I ^ibUii miiiLb) kbu ,uh^& ukiy&i 

KO 


AMxsinaH 3 naxiH 








HINDU CHEiriSTRT 


C3 

ft ^ HHWH I 

^’t^ra ^fTTrt Ht g i 
imHwf*»Hram iifiwTfH' n i 

Tfi^ HHJZ: I 

HTI^ fQCTf WTH^JWqro *TfTWqrH I 

^ ?mi‘ *»TWTfHHi: I 

f’» ^ qrrnrgj^n" • 

Tftf qin^H?: i 
ira'^qRipHqBi* 

^zno’ ftqii^WqTsn^ mvwi i 

»rff fipHz: • 


(1) TfT«fytW r«»d* fnft ^l » T. 

(2) reads swi>. 

(3j The test reeds er<i<nd« «’t ^ emuen na:, 
which seams to be inoorrect. 

(4J The test reeds «ji which mere the 


metre. 
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HINDU C0EHI8TBY 


ffir fliumHJf: • 

gW TO»i«ireTTnni i 

wrf^^rwroiSif*! i 

Tfif iilwYgz: I 

g 551* 5 I 

viRn«5TiRr5f*5 i 

TfH (5[5)^^wg^:» 
*n« g 5i^5ng5 55 ?* g f5^%<i 1 

Haf«T5VRim 5ftr on*?!: 1 
H55 i^ 5 n gz 1 

ifir 5 i w5 n gg ; 1 

ijfimt «jf«m>9 g ^nftnf rn^?iT5>i: 1 
gjJ 5 ^?l' nn » 

ifH 1 


(1) The text reeds fwr, which is inco r rect. 









9 

I jtmjfin j^jhk^ 

I rultpt aiute&k ittftitutfch 

I :uk^ JSi^ fi ^^(kii)Aa 

I ih b^iak lb jtik k|t 

I ^ibHiBp jeibjDb i^ih k Jb^eiUUft 
B kAHaidyeiH 
I kitJ^2lc£ (eitlt talk ^ jbfitb 
I l%tft Lk Ib^Jft lU2 
I rkJftittkk .k& uta 

I kbb jbl^jk Mtlbia kpjkkb.k :kiaa 


1:2SiAbiJfe k^k 

a ^ekiJk ikatSSkiik pkiihkmk ttk 

I k2B IkttJ^atkltt 


so 


laisiRauo naxiH 











6 C 


HINDU CHEMISTRY 


*' ^ 

«inn^ iw* ^ 

ffW fJTftpni 

^»irf»jrT(»nHii^E w^dffWOTEiil i 
srfN mW ur^rtw^ i 

E^ro*«sf»’ q fi^ f n<ft »i%n I 
*R;ftraT qYrfwT YWT ^iJhnn i 
T%*iq g ^twn i 

Qranifimi nn ^*wnwv b 
HHWIU lh »TlE^fis I 

WT^I^FY^q 5r«TY^^%«f qi I 

^«E?nQ siiRnv% i 

f^*nf>r wtff fi6iYi<4iiK^ i 


(1) The Uxt iMda whioh ia ineorreot. 

(S/ ^ [ Wift] u gmmmatimlly aoomot. 
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HINDU CHEMISTRY <7 

MHW tMimiT WfiT MMIlrfl I 

«nn n vaiwm «irrfc fir^rrm i 
fiwnn JTifit?! Mni ^ i 

gzTi^iniWH nnimBf iiarnn^ • 

nnffwN q 9«ii{( n c i qi i 

fwrin: ww^ff i 

gzW rtub n/nrfwrftiW irar i 
TO i 

faiiiR^ > qjie < gT H SE MniTO^w^ I 
Vinn filf^ UNH^atf*! { 
w?r nmf*! Ri^mf^n i 
uMi w ^ frfafiwmqrn i 

Mnwiftar R^Rim 'emr^ i 

HTOMi M^^ror' i 

M lltw^ mu f ii ni ^ i • 

fwimitntj?# rrftiit ^ i ’ 









extracts from 

RASACHINTAMANI 



^mr: iftw: i 

qmlW «9^^: i 

^wwiWfB I «< < 

vm i 'O-® 11 


«fn aot^ iraH<q[!n: i 

waCt Ti^uiir. ^ (jjwJ i 

qf 5^ «T?f«m’ iiTunn mu' »m:fuwi' i 
» n»i <n t ifa^ mirf i$^iT«Tni7ni4^:* i fc i 

(1) ^ifi| ini:fii«T is the oomct reediog 

■Uted in the mergin of the teit. 

(2) wit WTWT wfk mw: itwwt wtmnwr, i* the correct 
mdiDg as •(atcd in Ihe margin of the text. 







HINDU CHBMISTBY 


» 


fanuHTw ma^i wmn i <«. i 

f»f: a iT ^jv; \ 

H5uareira amshrf i »• i 
'wai iTf^ Pnlrt arnrara^ i 

tfif YwaraiauTHw i 

fiwTT tPimwn nmintwii i 
m9 Hm«a in«af «jarm?f i 8| i 

wra?J artnW ipi i «« i 

UK? »W a«(jeu 11 

^aU ft W HT fUCT 9T?’ f<9??l«U I (•« * 

^ ^[wrfu ourfw iia ?tk« %p9h i 
?^ fi|HTinf*9HlfQ7f • t»c. I 
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HIHDU CHJQtlSTBV 


mt' «4%flKU iri^ »11* • 

ifif fsmro^ fwWwwN: 


^imTVQ Bri Bfn ?»i«f i 

fiirari^ ii tn ii 

qaif^ 5 if i 

H^iWT iii% ^ I 

If! mfn irtw^T iwpjifi iw ii 11?< i 
ifir '^;R\iraiira>T: i 

mWTlft wtlTT: l!rf IT W C l/ I 

%iw»i BTITV 1 m I 

inm" M^KTB I ?•£. a 

3b: wpf 01 flnsioi iw tt i 

4 

twnoftri wrH bwo^■ t(* * 
0^ in' «%iW ofhviumTQ^ i 

ofi n r ^w r iii * 
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WTTf TO* CHTITH) ipf I I 

vfn I 

WRt^ar^HTftr uwwi iftwH: i «« i 

^«i< ^ *jfa ^ fa q »¥ liqii qwrgH ; i 

fp% wsm «i«q«iiH) ^ ^ I I 
wnrRt^pif^ wtJ^ hh h^qi • 

^rarepi >1^ W ^ ^ithQh I 6« I 

5H^ Hpiri^ ^q: Huwirt ^ ?t 5 h: I 
^piqi M fHwJt Hm 7j nro^n gn; i «c i 

fiq^q i WHq Hunp# uh«w: i «£. i 
ffii qriTOwmirt i 

^ - — -J 

: * -< •• 

•• /■* •# 

■• >- KXfi^^ - 

-r“ 














Cxiractt froH 

RASAKALPA. 

itm: I 

f«rt ^wi TOTwtw ?!WT i 

finm' TOTRiq^J^I I t I 


I VI oftv I 

vNrr ipit w:’ i 

u^* ^ I 8« I 


(1) The tazt rads wftfk, wliieb is grmizunztsoaUjr 
ipc ar rt c t. 

(2) The reeding in the text ie ftvrxfit. which is 
incorreot. 

(3) The text reeds which is incorrect. 

(4) The text reeds efrnreiiti^, which is not oorreoi. 
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^ lETfWW W*l I 8^ I 

»fiT ^hremwir TQ4%nii mn 
uqiilwiH; I 


«Wt:* a^ fi n r. i 

ararfkm anfan: orfvYn: i % i 

i ra ^i mwwr f H i 

■m^ a i^g§H r q g t aflm i 

i?¥T8«r. aaviai^iaiSI ara^finriJ i 
a^ naval m nait vavnwv i H i 

(narvar) 


« 

(1) The teit reeds wff. t which is gnunoetioellj 
iDooirect 

(2) ie the reeding of the (ezi, which 
seems to be inoorreot. 

(3) The text reeds ^ithnf efhei, which is jml. 
pebly eo error. 



T 4 


HINDU CHEUI8TRT. 


wf i 

4 ^ 

(tw:) 

i W T gu il qw i: i 

(wu^Hi:) 


f^%7TT^ n^Qfvv(( I 

wwqr nnrtTT wm irtTui; i 

mi q^ fiHirr tm faSi ^B)ncriwi* i 
iiwmi qirlW Wiro irnif i 
irri^ 8«qqri4)« It ^ qin lVHfaa iq i 
^fwrt fcfii^: otw: i 


(1) Th** t xi iw4di which r'^mj lob# 

inooiTcot 

(2) ^ ^vtumwin u the retdiog.o! th« text, whi-th 
it incorrect. 

(3) The text retdt inn, which if in 

oorrect et it it nentioDed neater in the next line. 








HINDU CHEMISTRY 


7S 


niT»{ 9«afin $ i 


fiiM olfiriTt m»i1 i 

fi^i^wr^Tit irtfwftMWTpr.* i 


f^r? 4iMHWUIIlfMR«( I 
nt^iMW MH 

^ ^q4w. vnfk ■ 


(1) The taxi Tmd§ wFSeb it an error of 

ibt tcribe 

(2) Tbo tttt retdt which it iooorroot. 

(3) Tht (tzi rmdn viftee, whidi ittne to bt 
ioootitci. 

(4) vfb:, at fn^n io the text, it grammatkiallj 
ioooirecl. 




HINDU CHEMISTRY 


7« 

- - *-*- *'* * - 

ft# h 4^ #inrTY#' i 
q# *^*T flrtftri ftftffinn i 

^^hhqvh: I 

Tft snr^jftijwwT: i 

inriftRi: HR^iHWTiaiR: ftfttftn: i 

fft thrw 9 H «l l n t M<.<fR 1^ 

THlfro^ Sim ftHWtWTH: I 

< i f i fi i Hl nrmt i 

sw^ftYwmi^ u i ^ggs i 111 


wmfti i 

sra^TimnHTm-qvtM ftmnin i 


(1) Tfat taxi reftdB tmrrW^t whioh is not oorraoL 

(2) The taxi reada a, which appeara to be an error* 

(3) The text reads TerfWwitWT* whioh is incorrect. 

(4) The text ir ^ds , which U Mneelaea. 
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Tmnn nwipral' awnri i 

JTUHn TIT I 

f?t omSrjTi' firfrtii^ i 

WRIT^TT TIlBrei Unfil ¥9*1 • 
lURltfH: 9WPkfl ¥%*! I 

?RT Hwg qfifW anrkm^m I 

THTf Q^Twri i¥: i 

T{J«TT 9liT f?’ WWT T Wtftwm I 


(1) v^inci‘ nm^wt » Ibe mdiog of th« text* which 
appears to be iocoirecL 

(2) Tbe text cww^wwf is erideotlj incorrecL 

(3) #lfTWifi| is the rradisg of the text, 

which has no maaoiog at all 

(4) The text reads nww. which is 'gramznatioaUj 
iooorreci. 

(5) XBetef%fTti\ is the readiog of the text, which 
seems to be inoorreci. 
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HWDD CHEMISTRY 


1R9T »IT^ ' 

«^W « 

munhrni ^‘ff?rOTrn i 

iZTw* ^ from f «wkitT^' I 

TO ww I 

TOT n^4fTOT: q«T(( vtqnit lilldim: i 
(TTn^^TOnqi^^: i 
to’ qflwW ^f S7’ If I 
TOnr# fcm^ ^ ztft i 

Tfk TOTf^ RTjft I 

^ ’girt fWffiSn: i 


(1) WT i9i 4^ •» the reading of th# tazt« 

which i» inoorreot. 

(2) The text toads vmni. 

(3) The text has dHvti which is graniinaUoallj 

lh^. jC^ 


(4) The taxi reads Wtttairner, which is not o o r reo U 












HINDU CUEHI8TRY 
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<itwTWT^a^nx(ii <1*1 i 

«»w1 I 

ifii ^i4siTiii% 

«4^^ffnnn«k*rq«rt: ham:' r. 


Extracts trotn 

RASARAJALAKSHMI. 

T^irrjwwni: 


mriK— 


(1) «mir lin| in th« road*Dg of tbo ftti, which u 
DOt oomoC 





80 


HINDU CHEMlSraY 


«tjq UT^ qrwrrq^?* «i*ni <ti 

arafh 5fr7req^’«iiatqi^: 

fw iq ^(ihi ?)*t!r; 



^vrmumn^irrr. nwi: i 


TOBnrt firaw^ ^ I tqn q rq v i wlt - 
?n<* wqi^?ni i 

^nff' qm’^wwnm 

WJT. Birro: i 


n^f^ninmmnjTT: 

fwtW. qviH: I 


HIKDU CUEMISTBT 


II 


f^rrctJm^rrfifWTn i 
fvwrt I 

wiftv: vvnr i* 


^ FolL 1—i3. Lidd. 10, R«urij»lAkBhniCt, do 
modiooinentU metiallorani et focsiliQin opo ooDdoiaodifl 
liber, a Rimoe'r&rm (bhatU), Viahoua Blio, compoeitiu. 

iDoipit: fmtvvinbfKvvteferfV arf u nfe^ e fii- 

etc. I ^ I (1. enn|4V«) apharmd 

Baaimbhodhi-gabbfragarbbdt i t't (•Viahooderi (o derl) 
Iftbbate prajatnil art ViahnoTftUid Baaarijalakahmlm 
12| Dnshtremam Raaaaigaram.S'ivakntain fl^rf-Karka- 
obandee^Tar(tantram, Sdtamabodadbim, Rieaaadbim* 
bbodbim, BhaTiafmataixi, Vjidi[m]. Soa'rutaadtram, 
Ij^abndajam, STaebobbaDdaa'aktjrdgamaai. f'rf-Dimoda- 

ra-VdandeTa-BhagaTad'GoTiDda-Nig^'aDdo |3| ^vrWf* 

un' vnmad remief*i(i «rv€hrl« 

feieiit mnfa • i i 
•nrrw: wg g r e r a if V » 

Teafmwi^ i 11 

w«nr owW (ioubakain) wfH nmavaatwe' i 
a^af^tirat (o Taibriatakam) %f8 imm % l^i 

w«a^ ^nmfk% fafafc^fterr: i 
WTfewl^ar. i e i 

Aafrccbt'a **CaUlogaa/' p. 3S1, No. 761. 


6 
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Colophon at the end of the Rasar^alakshnif— 

^^^PfTPRTTTWf I 

uwf wrTi; 


Exfracts from 

RASANAKSHATRAMALIKA 





tfrtn: i 


tRHWMiMlTfilHffHIHnj I 
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liHUWITAIH/ll I 

wn« ^i 4 f»TO *t ■ I 

fa ’T qn it nr irai 8 q <; « na^^n;^^<ft nfiK: i 
irw* wi^wfiwon i(^bi 
< rwT ^fermat nfqa: i 

th: 9R^ira«W i • 
f^ai^arc^JT qiit fanaa: ^fwumf i 
awftnT^«a^aijr«i5fiwmnwail) 1i 

^ to: I* 

Ti sn^r^nfurofifvan firosrt wtt > 

«m wg i^t w r ^ TO^ ^ an i ft ian 1■ 


ifh TOaTTOmftTOT TOTin » nfiji 

t ^ I 


^ Tb« mmtmibd to iht rwwww- 

ifTfW^ ia qoita dutinoi from that, which la atatad in 
iba Naithar haa it anj analogy with 

what ia described in the 











exrracfs fron 

RASARATNAMR 

<?yTT: I 

551 ^ ip^ I 

wi^»ira ^ I 

mfwinrt fvnuhi tflit •imuijiN un 1 
«ii vit^marfini 1 

vNrrein^ij ’dftwwwfTf ^ 1 
ii^w fw Snre7»Tt I 

ir^f«: fav: fq^rn i 

jn qyr^^ng 1 

JniTJ gfkw'KI ITR^JTt a^f7t4( P 
filWT mfg flUK t lfq ^ 

(1) w^fzrfifiw i» the mdiafr in tb« Sufkrit ooUffi* 

»IS. 










I wttflfciik uiuufc 

I 

I )•*»> liglfck ^ IttAS MMc 

j ItgfcQuj |im ixiikii^^iJEtaj i&M uii 
I 1 ^ ^uu iu it*jibD>fct^ 

I ‘a^injikB nik uni^ai 

I gmjtim 

I ikft5^ttMJ^2lteB bmiuj^ftyiuu 

I :kJft urn ^ ^ 

J kmiil AU k^ 

I bk>)M A k ^ikBtk ihpAAja ri^^uait 


S 8 


AHX 6 IW 3 H 3 aaNIH 
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fifirw i 

pi^pfwi HwrqTO qpni i 

vfWi Jrajqf H^npi^ q^ li 

»pJ 5»!^ qirfwqH: qrf Pini i 

Pf jfq 6nU% ^ f^>TTT <T%Il I 

^^jqfq%D 


Extracts from 

DHATURATNAMALA. 


viiPi:— 

qq^q fqwff nfit fqviyiqfVfptfa^ i 
qui^f «aIIlalq16rfHq|^} qrft«q^ i t p 
wwfq^mqn^ 9 tmzffir fuf a q; i 
VPiqpiqqrqiq €T fqqiRTt wm i ^ i 
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«7 


ftm urn mn tftr ^qro# i 

^ nnrai fiMi i 9 1 

^ TtTHf ^ I 

OTW U p M i y l Mn«i »pi» « • 

^ I 

fw HHKIU ’II^ 51 MtM&H I 

^ 5»i: QWi*i ^iwamfta wrnrn 1 n 1 

W^WNf^Siwfii: fu^. I 

ww^5^: Htif TOT 5»TO I f I 

TOOTYTO^W f^fTOTT ^ TO^ I 

g i wm cmilTE niYu^H wth&h i « ■ 

»m 1 c 1 

HMifii:— 

yW ^TTOTHTPRf Y^WtromYIH I 
^TTJJYt Y«YTTYn ^ MNIYB fI t «4 I 
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inravT ft>iv€n« 9 vrn: i 
ornran irm JNrt Hnnnt n fwrm i i • 
¥fH 

Higiamfimj hhihIp} ««: i 

The following is taken from Aafrecht’s 
•Cntalogus*—No. 760 . 

Incipit :—n^fil HK<i nftl ^ 9 ^hPI!” 

HHJHt «HI* rt ^ ft i ^ w 
1 t • VVnffH I 

?hit HT 1^1 ^la 

?w HHT ans# HT^f iff mrra^ i mvi mi 
vtit oawf ami finri t s i nifini «fww 
igpf ^ Hvlwnri HaHnjwHjHt 
«nT# *WP| I # • HH i ^q am- 

5 wtti9n I nt Hit sh: mn( 
aanfii anr^n i t ■ Ww fr f fa^cwi f H: bIhhW 
WIJ HIH hwt 

Jnhf^H ■ 4 I HHHf 17 T?H ^ 
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# 51 # B i maifa 

I«I mt I 

^ ■ c • 

In 6ne libelli disticha baeo iegontar : 

^ [ar] Hlimi Risasiddhdntas^gar^t I 
BHjHt nrwmr ^ wm g ^ 1 

inursiT ftnwTM 9 btt: i 
nurraiT fir wm fT?Tro a 1 ^ 1 
Jityi Gurjarnkha)Mi!a!< cha, Devadatto 

hi dharmavit 1 

Harer n&m^bhidbiDaaya ^prw I|l 

’rffTHRHWwftr irei ^tnwHrer 1 

JN grm mftran 1 9 ■ 

ifii M i q<Bm< rT 1 





Extracts rron 

RASAPRAOIPA. 

frtn: i 

A.—MS. from Alababad. 
B—MS. from Benares. 

^ I 

^ I 

^inrwTWPi inw. i 

^fowT fndiTw I 

555 ^ ^ I 


(1) A raads vxrfim, B. md* wfirvr. 

(2) B rmda f9m, which is not o o its(. 

|3) B reads which is not oOrreci. 

(4) >lfY* ie the reading in £. 
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ETT^' i 

WTTWNn TO HHTOH T < ?!»| I 

«Wmf uftRJt »nif% fi I 

ftrri'^Tfe— 

5Hiw ivmutii ^ in«i i 

Z WU V4 WVftm* ?Ti w^g ^ji; tw: • 

«nf urn: wrttmV «rilirt f?*TOir«n- • 


(1) B rMd« «iQ. 

(2) A rmdM fnm. 

(3) A reads r4f>i:fw«. 

(4) A reads B reads ^eg^vfet. 

(5) B reads faWtaa^. which is iooorraet 

(6) B reads which is inoorreet. 

(7) Tfnafa* an inoonrect rariant in B. 
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fqiYV*nfv^Tin9 flfilWIlKflWi ■ * 

(1) «*;. 

* The following is tftken from of Tri* 

nuillnbhni^ pnntod in Bombay in the S'aka year 1810« 

ffilf 

fw¥ fsjrm ^ I 

eV^€WTWTWfi5%fTWTWt 
mat I <• I 

^^wwTwt ifmvifaarTwt - 

wwtrt fafviit i 

^♦a far •ifWtwbi 
M wffilt a i n I i 

mrrtma fawra 
ai^nata w^HIfa^rtW i 
irte 

iimm wjCT Vf' I I 

aiaiailtifvaa: sIN 

niptfi i 

afir‘ vc^rfii^a^^irw 
i!»l arrrtW aft^ pn i ai i 







■uakft ipwi g (i) 


•fcj a (5) 

I ttjl 

I » I ft iMjhftJi imaftiiftiift 

tUilMiftiftlftftftftUiftftfcft 

I ’^j4&iuejiiailftftiiiiyftttftfttp 

I luM :iiUkUtiAS 
•teb ^ litkft UiiMfi^ 

I It I ;iJl kiJi k^oK :ib 
|kS{|ikiiikb muibl&k 
I Ituku .&i»ik»k ihykik 
•iipikuikiij 

■ ■> ■ liiyikmii kkikba 

A .WOAa k 
I k (toft 

ai>(i isabj^Etotf p 

ilhia'lbAA jamaa apk Ajunuuut 
I Ifcto JIlktoto^ Rblh .ftftAJftA ,llftJK& 
— k^itoltolhft Aik 

I UlA| Ittia k MUlkftij %Uh 

—^ toktob Btoltoft^to. 


tt 


AHisiNaHO najOH 
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«4 

qintiiTH: uf: ijn: i 

vit: i 

n^5wi^i9ai>w fqmnwjHifo^* i 
vn suiumifu— 

^iq^H)*ui ^ inwinW w i fa<n I 
fiRrmf^mii] I 


(1) B r#»df fqffTiq fw i f «i n . 

(2) B rctdi (»^^. 



Gxiracts from 
DHATUKRIYA or 
DHATUMANJARI. 
wgfarar w i * 

^•T^uro *fw: I 

« 

I 

>» 

ftw»i«ra^ wTR^rni^ftn!: it* 
wnRjirf^; ahr wuva: <F)* i 


^ The Ulwv MS. (A) imda irT^fin?i • p^rt of tbo 
RadrAjimfliA ; bat tbo Beomrei MS. (B) mda wnjuvft, 
A pATt of tho sAma. Tb# two MSS. are exactly the 
same io anbjeci matter, differiog only in Dame. 

(1) A raade which ia grAmmaticilly ia« 

ooneeh 

(2) A reada emu which ia gtoaaly inc or re ct . 

(3) The aanao hare ia not dear. 
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HTEHIHW hAhTM^TH I | I 

UW Igqi^ I 

IHEHt Ht# ^iailHI4l«<l I 

18 1 

?Nt rwwwnwn i 

fiiz^ ^ ^ 5»T iW inir^ ^nwn i n » 
*j^wTf mm ^i i *af< irai wr i 
fTOt*rat>r^riirf 8 ^%$^ Jirtvj 14* 
wtu ftrim Hi{{8i<\fiiui: 1 
^ fiwi; 1 « 1 


(1) A rndfl v4t%, wbicb setinj to ba isoorreot. 

(2) A hM wbicb appatn to be iooorrtot 

(3) wm\ a ramot in A, wbloh ii not 

ooprect. 

(4) A raadi eironeomly 

(5) A mdfl «mi<^ which if gnmmfticfUj io- 
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?nrr^ i 

>nl«n« 5 iBiwn wr^^wfri' i 
fw^m* nizi?i;wr%i» wnj*i!mN^f?Tn* lei 
«Tnn< ^ «mfiT V1 

I L I 

qwTyn^ I 

5 %fq»j t*i qraq qwTii I 
>WBl * Agv f^q <iiq« li qi' ftm fw i f i 


(1) ¥TQ filvRf. a variaoi m A, which trcati the 
word HTQ ID (he Dealer ae well m in the feminiiid 
geoders 

(2; A reade fawirri which is not oorreoL 

(3) ei|]emifil4)ff(n» an inoorreoi variaot in A. 

(4) A reide which ia grammatioAllj inoorreot. 

(5) A reads wnfn which is ioooitect 

(6) waviiri^ IS (he iDoomot readiog in A. 

i7) A and B read Vft, which is grummaticallj in* 
corrret. 

(8) mar is ibe reading in A and B, which ia not 
coneoi 

{ 0 ) armiR# is the iooorrect reading in A and B. 

7 
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«S 


Jt« ^ BMWfn HT^* I 

TOT ifw:' «Sfil^ I tt I 
9]«Qramim' vSt YV^vv'flKir*: i 
w?|ir«* I I 

»i%TOi HfEwi ^ aslhr^: i 

wnjwmr ft wmi ft • 

#Q)iniiT favT ntwT vtrm iitqsnwni 
Hi^nirewoWW* ininri^ 11« i 


(1) A and B rand ^fir 

(2) ia tba ooiraot mdtsg, w rwi ^m la 
graminaticAlJj tDoomcl. 

(3) A and B bare ^ r41 f am <:> which man tb# 
metra. 

(4) A reads which Is not oorrecL 

(6) wtq: is used hera in iha faminioe gaodcr both 
hj A and B, 

(6) Vida rarsa 20, 
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ijin' irtm i 

^ynwHuVlH^ armi Ji^m ■ tt ■ 

g^T'rw ^ nr^if ■ (< > 

wra^ ft«n wiwi* ffwf^nrc^: i 
^<nF vinf ^ 7Nii««imqn( 11« ■ 
▼fz% wiffi wii?:‘ ^nwi* fain irfif i 
wH?rra: api ^ wn i tc i 


(1) Both A and fi road fiif(i whieh ts gnunmftti* 
oftllj iooomot. 

(2) b th« rMidiog ia A Mid B, whioh mmn 
ibe matre. 

(3) A and B imda dhit. 

( 4 ) A road^ arm, whioh ia iooomct* 

(5) A and B raad ar%t which ia inoomot. 

(6) A raada aaa^. B raada Both tha raad- 

inga saexD to ba inoorract. 
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WWW n wrfewrwfwJV alt i 

wwf omw W!^t wiihrofi! ww' i ic i 
owT omwt fa«n: am:’ faa^ wwit i 
go ag ire w ao ti t wni?i i i 

«<nm1i ta w lt tfUiT aT aw1<ii *a it awi i 
oTTi wn^ fijmr n«n i • 

PnJwT mni* i 

am a^ * i | " T <i^w i i i 


(1) mtft i%m;» a Tariant in A. mA vafii 
Tvffin, an iocomet Tmnaot in 6. 

(2) A and B read niS, which is grammatieaJIj 
inoorreot 

(S) A rtada B reads Both 

aaani Co be incorrect. (V*ide vme lA) 

(4) B rea^ QPITiiliC^i which is oBintalliftible. 

(5) A reads imr. 

(6) Both A and B read eir^. which destrojs the 
metre. 
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9l«ll9 q ^l4^ 9 9191^3 I ^9 I 
9 91* rnij: 9Hmnr.99fFNT i 
9H^r9ri9?l* 99T «^99n^finflf991* I \S I 
9«jq i 9 991919: * 919 9 ^9 9 199; (f) | 

919^ 91991^9 0T9991I9* f9r9H I <9 I 
W*llt9U19^Qit* 99^ 99f9 f9f99T I 
99191 ^ f9V9frl 919^ ^*9^9911 • ■ 


(1) A aod BwADi^aT:# tbaa rtnderiog the foot 
iDoompleie. 

(2) A eod B reed which it not oorraoU 

(3> VTcCr«f|WTr is the rtrinxit in A end B. 

(4) A tod B retd flitrtVh which it grtountiiotUy 
inoomci. 

(5) A bu to iooompleto foot B also htt 

vit llfWT» 

(6) A retdt Vif. B reads ^ 

of them seem to be incorrect, 

(7) B reads 
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nwAuwi I I 

VnrJtHT f% I 

WTipi qn^4ii<«i«iri«i’ I <«. I 

unHTvqrv I 

• • 

ftnnpftftim wg: #wt ft fWt i 

HHt lipf I !• » 


(1) A mwb QwiVTf. Breads fwmni. Both ara 
QcinUllifnble. 

(2) Both A aod B read %*fiir, which nurs the metre. 

(3) ifV tl «T9«fterf:i a Tarient in A and B. which 
is grmmnuiiicalJj inoonact. 

(4) A nod B read onljr which is incorrect. 

(5) Both A and B read WTTftnri which aeems to> 
be incorrect 

(6) B reads enaT Hat. 
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^1^ I 

Htnw mrV hot i i 
mit’i <ti4^ at7W wTT^ irai i 
HtW Nip: iftoN jn:* i H I 
^pr^NN ^TYN I 

TON TOim ^ NTOTfJNTI^ ffllHI M « I 
H1I$1 OTTN I 

^ ^ RQNnfo Nl^INTNlfr I 

fi'* iml M l f NN IiNU I tH • 

NTO Ynr(?)*^T N iftro wM tot i 
MK Nife N HU nlll HU W TOHt I I 


(1) » ibe iDoorr^ct reading in A and B. 

(2) A reada fv:» whioh U BenMteas. 

(3) an inoorraot rariani in A and B. 

(4) Both A and B want thia word, whioh maj be 
■apposed to be ttv or wm here. 

(5) wi wnrim K ^ rariant in A. 
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OTS^MINI^ I 

Hlrt ^ ^%«I I 

fir !iq»nqv«FqR( i 14 I 

Hqm I 

qfil iniitq ftrvpwqqW wh i 
^ fTffmirS'»T snuf^ HTga^ftiRn i i 
UMSt Miq»imTrJ1 IS’^qm qiTW«iTT^ 1 
qrauifw ^ iii?? qMT?i wmw 4fq?f;‘ l CC i 
^q«55ii*nf5i ^?rt fq^ i 

qizq} q f»4i q q » t i i 
^(q) YIP q TOT Q<4tiiqW*iW<*( I 

tqi* f qqimn' qq vfq^qni I s • I 

Bi)qq*( qipt ^q t?:* f^q?i)iq?(« I 

^qqinrit froi wqif I «t» 


(1) Both A Asd B reftd which hai no 

(2) A rcadfl nft. 

(3) tw is gcoenllj used 

(4) frwiffs is the correct term. 
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^rorf*! ftPlHHIlIlft* V I 8^ ■ 

TW?f M HOT ^OT ^QHBl I 

mrm tot i 8f i 
vron OT^ i^ai HiOT sffqiTKI 91 
OTTfqH wtftraT ^q* 9>1IOTTO«1^8OTI I 18 I 
wrotOT Otto othotithu i 
^ OTQH^HqHTqRl I 8H I 


(1) Tfae first tsrm in the prerioni is only 

Boi here it is Hence there ie no repetitioo. 

(2) fefetfTii emni. so inoorreot Teriant in A 
and B. 

(3) 4tiVTiftwiifif% V is the reading in A and B, 
^biob has no clear senee. 

(4) A and B read vw4t1n«V» which is incoirect. 

<5) A reads t^^, which leavee out 
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whb^Ot «fin «* is 41 

ITnrf JBW^B BIBBI WfBIl I 
^ ^ swB* is tmis( 7 [ I ««I 

v^rsN fs^ «snd s r w« n |s*( 1 
f»>m* ^ sTTOi?! f 5 ws f SSBtHSH I sc I 
^nw *WB^ ms ss m 

smf*! Nft¥if»r ^ isti 

aiTBW w TmTi m i gi qs m 1 

sihiwwte«’ srt«isf 115III* I 


(1) A hM «ini«i^ B hfts <aw t ft «4ll. Both 
the rMdingf uv gnunniAtic&ll/ inoorreot. 

(2) ^ !• dfDpped io A aod B. 

(3) The MOM of ifrvfttni seems io be 
4Nrehn{. A reeds wiR\ wbioh is inoorrecU 

(4) A reeds teed. 

(b) A end B reed ^%t4 ^ 
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otlTYTH I 

lijrr ifOYHTH MrTii««ii^ fefv^* i 
YHY!ETC«< «nn‘ wi amni i u • 
ai!j ^q T > qr ^araiftw* < 

• Mlflj r i i q i Y ^ YfiRf mqvKqiii • q.1 I 


0) tb 9 retdiog in A and B, U not gram* 

matically correct. 

(2) 9^ ia tbe roadiog in A and B; wbiob u in* 
oorreoU 

(3) Both A and B read «rrai(l fvffini. which 
ie grammaticalljr toooireci. 

(4) ^«XTWTVWP1 an inoorreot variant in A 

and B. 

(5) A reada B reada WviJ- Both 

are inooireot 

(6) Both A and B read Twmfa w. whieh U sense- 
less here. 
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untfiT a5>nmf«f it«« 

Tii n fin>w I %% I 

^j R ^al ^ j[^ I 

RTTflf aT»i m I 

ftfiaf fvRW ^i<iuru«i^H • 

Rnf RRmd iftw fi?¥^ i i 

jfTTT I 

Qmfil' RUlRTWlfR nRm9<l I^ICI 

wrW ww»irn»* m^R^ *rwi» i 


(1) •li^min, *0 ioeoiTvot TMunt in A 
and B. 

(2) A and B road dhraf. 

(3) B haa onlj tn' 4M which is iDoomplito. 

(4) A roads w v 

(5) A and B road ^ir^, which ia mcorraci. 

(6) A haa «4 utkv. B haa hr^ 
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wlihi art^ anw fftrf Ttnmimn i A • i 
€aaMi^«ii«( ^mtw aif i af ^q i 

i 4 t i 

iimfH w^TTTinf^ »fWT qra^rfq qrT?tii i 

oitoS' fgfwfqgl i ra ^qo'p i* i i 

mwrfsT arraifq ^ i 

>• 

^<n<«gWini) airai^ fimaJ vru i m i 

fqtwi ^ q mOqi qPIRf iWjaniH I 

q^ ^i|qf ^q narTT q«vf qis i 48 i 
qrHrere'q^ qrrqT^ ?»q* art^qrn 1 
qrfqiqi aflwqr ^q nqw ? 9 qn^«ni* 1 fq. 1 


(!)• A rMdi 4M. 

(2) M the rariant in A. fvtftapftv is the 
rariaiit in B. Both the readings seem to be intorrect 

(3) mmfa ^ ^ v%, an inccmplete variant in A 
and B. 

(4) A has aitaV B has anH Wa. 

(5) A and B read erroneooslj vfasf. 
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CTon fi w ff^^irn i 

trmW nra^ai^n i 

wjiiif WTT^ * 4'® • 

utr' r«r^n u%«afi i 
wnnJ TOwl ’n« »ii»iir1*iWTt i i 
?T?I‘ tH) ^¥i^ig «n?i?ii i 
H iw ^srarrfwrw:* amn^ w^»i i it i 


(1) A readi B ramds nrrivief. Both the 

mdingfl are inoorrect. ^ 

(a) A reads which baa do clear aenae* 

(3) And B read ^in). which ta inoorrect 

(4) qrtlf) ia the reading in A and B, which ia 
inoorrect 

(3) B reads which ia not oorreot 

(6) eteeifeiA ia the reading in A and B, which 
ia not c or rect 








HINDU CHEMISTRY 


III 


viNn:' H i M & f nai wminwirfh fiwE i 
qwMre mi »i^ «»i r««i 

wiTiJr wn i 

mm TOTOM^ fwii m’ ft i -ot i 
TmreMrt?)*u1il3 ?nmiafeT mufJ i 
nwMi mil?! «iw *in\ i -6^ i 

mM^ f?w mmi’ ij«?h i 
fwW nmw ijilt fsfti:* i i 


(1) A rmda B rmdj Both an in- 

OOtTfOi* 

(2) A and B read vfamfN^'. 

(3) VT U not fonnd in A and B. 

(4) A and B read whioh u iooompleta. 

(5) introa^tnafil;, a rariant in A. eTTmwVTVfiTr 
a Tariani in B. Both the readinge eeenQ to be ixH 
Hxuieot* 

(6) A and B read 
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HUrpU CUEMLSTBV 


«wiii iwra4f frot wiftffir io«i 

iwirt^ wfnt »n«t i 

mvnnirvm’fW ftwremr* i«v 

nt* ^ i 

^ f ^ n wm ii^i qnfranwT* *i i 

irwf ^iWT^ Qim *««• 


(1) A Mda ratflfv^;. fi FMdf cvvtfvn;. 

(2) A mnd fi read vnraMfrwiH, which it on- 
tnUllt^blc« 

(3) A aod fi read HnkVft which ia ool grammiti* 
eallj correct 

(4) A and B read %, which ia iDeorrect 

(3) A reads «m«TW. fi reads Both 

Ihe roadiogs are iscorrect 

(6) Both A and B read w, which is in¬ 

correct 



HINDU CHEMISTRY 


IIS 


»rR©rei ftmi finiT i 

IIK<V 1^' I (A I 

wat I 

©rfiiRT^ if’ ic*i 

gift »T%sT h:* ©m? ©nitw)* aira^ h^ i 
(TR trtRI ©m? I ct I 

im.'firffT fiiw ^ n i 

Hfiint ^ fiffsf ^nw I I 


(1) The 78ih and 79tb iloku are not foand in A« 

(2) rwmf<lil, n Tnriant in A and B, whkb 
* baa no nanM. 

(3) fVin^ 9. nn inoomot Tariant in A and B. 

(4) A reada which ia inoorraoi. 

(3) h reada 

8 
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HINDU CHEMISTRY 


UHYi ^ fiwrpfm* 

^r«n« ^ *aW* ^ hhh uyh i 

mTPB gfiinn^himwfti * i eg i 

V4rt hW HiiMVW'HlHHH I 

^<l«JM4Hl^n YOT YT«4WtHH I Cg | 

^^41 Ynrt* JTgreroftwTirHn i 

wrwT vinfg grrY&n ■'M 
HtwYi inrYTs^ g firt g r uft^n ii i^n i 
linq^a WYnifai i c« i 

iSg’i gg grwra^ftwgHU i 

W3H*t HIYW QTY^ Y% I eel 


(1) A re*d« j^vnf. 

(2) qmi' ^ fim u ineomet wiftni in A 

%ad B. 

(3) Ottiarftllj nsad m iftw. 

(4) A mdj nr which it inoorreoA 

(5) A tsd B rttd ifwit. which jp iooomoi* 

(6) A repctitioo of the ntma* 














HIXDU CHEUI8TRY 
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i ct ■ 

mmf»T ttWtmi mft ^ ^ i 
^ f(ivi*iiiia^ wnriJ farin ■ d* i 
^ ^wniw arff arft^ i 

^mSP n HJrt TTTi i4r«i«aii i e.\ i 

?rare*l* flight uw.* I 

fwfe %^«a ^ wa i n * it^i 
Tf ? m a< »T: iftWTan««*?hrt war i 
^wpTTinfir wwt anirtftr K.ti 


(1) A rsAdj jjm, wbiob it iot o rpt ci * 

(2) B rttds wbiob it ooi oomot. 

(3) B rMtdt wbiob it iooorrooii 
(i) B roodo ^ii:, wbiob it not oorreoU 

(5) iMi ffhirracrTf^ ^ iooorreot TAnAiit In A 
Aod B. 

(6) A tnd B ttki t( wbiob it inoontcU 
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HINDU CHEUI8TBY 


I cv I 

qf^?f ^ ^■* ^ I 

fa^H Wn ^l W Tfi l * I tt I 

qm3vs «^rf 6 wm i 

«H 7 Wii qrfiri 6 nn'HiiiHi( a £4 1 

)irEf:* qi»& ^ H9II 

UniPi ^jvOTw ^ ftiini: 1 £« 1 

uf’ ^ I 

^ %T^9n«' iiin( 1 £c 1 


(1) A reads (s||f^ sref. B rsade fsfSI 

(2) A r«eds 4Nt. 

(3) A acd B read aitd. 

(4) A hmm f e |iiaif s. B hmm f^C^rfW. Both aro ttn 
ootTtci. 

(5) vfa'a^nd is an tnoomplota rariani in A and B. 

(6) A has ei^vwff:. B has 

(7) B reads trroDeoaaij 




HINDU CHEMI8TBT 
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I te. I 

(TiqiJ^ ^ tlftli UTT?? IZTIJ I 
HTflfSl’ si«a<lI«lf»T qW<N4<4ii4l?i* l( • • I 
ufiiqrr 4rw?t ♦jhihint i 

tratWT^ I I 

^HT I 

awretnfff; tnrn w'HfigMw i i i 
^^mr maim fiiPTm n m Oim i 
’T^WI (I HI *ltHl* ^|V14i4lf4UK<l I I 


(1) Both A fend B raid %t fd, which deitcojs both 
grammar &od motro. 

(S) A and B road innt» wbioh if grammaticallj in* 
corrects. 

(3) A iwads wTww f www iw i ft . B toads oiw nf owaiyi^* 

(4) B hai odIj 

(5) A and B read qdv4 

(6) o4trrr mfNTi an inoompleto Tariant in A, 
n^lf T n^toTi an iDcorreci and inoompleto rariaot in B. 
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BISDV CHEMISTBT 


^ n#;' wmSif • 

VT(9T q: qnn(it*iii 

fW g 5»<rwn i 

■ i»t I 

^ gfe^ TOl I 

mwTfir mmfif ^'it*4i 

fQW«* 9 I 

vfrwVftiwT imi I ?•« I 

^1*1 fW ♦ffIfjh^’ finRTtRn • 

Wwftt^RI *ITWTf*T ^ 

I (aC I 


(1) A Aod B rtad tnitl vr«r ifti, wUoh is an to* 
correct Tariant 

(2) wJhmi edVvil, a ▼mrtant in A, which eceaif h> 
be inooirech 

(3) A reads which a ifloonreoi 

(4) wivwifa % a rariaxit in A and B, whiob ie 
grammaiicallj utoorreot 











HINDU CHKHISTBT 


U» 


w*’ ^ ?n^zTtnQ nt«nni* H»di 

hN V Hllf n »a wi «*t > q ^ I 

mmv h^vhi i 

nmfif >n ^HT H l fa UHT^T faM IH B I tt I 

Tn^ ^inrai9 Bra vv fufr: RBinri^iittU 

t 

Branra^ i 

unit fBHhi aro^afi i 

^5mf*i ^ Bwift w TH iP i Bramf mft ni^» 


(1) n ft ▼ftriftni* in A- if ft Tftrift&t 

io B. Bpib art tnoomot. 

{81 B rtadt «ttW. 

(3) B readt wm, whioh it not oorraot 

(4) A raftdt 

(5) A and B rtad vmrt. wbtob it gramniatieally 
iBOorrtoi. 















ISO 


HINDU CHEMISTRY 


^ WT»Tlf»! filfiiMlfil n I 

MTTft: ^uTOTtnn^' i m i 
u i f i^ g i fV ^ ?l?t TO* « i ym« IT q[ H9l^q^^ I 
^rem^ WTTO #du: ^ont «T?f^ ^ ttt«* 
^ ntni ’TO SrtTOi ’Br?«r fir i 

g m^vft 1i 
amn^ to??! ^ i 
S*i fd’W win fV it?fi 
TOvnrof^ fluu?! i 

IfCTTTO 5^ f% D tt« I 


(2) A reads fi reads qirfa. Both the readiogs 
are usoorreci. 

(5) aifisiifii n H «9, aa taoonreot Tariant in A 
aad B. 

(3) A and B read arrant which ta inoonreot. 

(4) A reads WfijifhiKt, which is inoorreet. 

(6) B reads tfa fi^ which is iooorreot. 











HINDU CHEMISTRY 


191 


MTQinds fnrr i 

TO ^i Hvi HiiyT lift i ttc i 
mt iJNrrefinf wiciJ i 

TOiTrrt^ TOH ureW ftira?! i \xt. i 
to sini i 

TOT^* TOHTqpfTfiHfif.* I • 

5»»: WPS ww ?N liiTTOf ^ «TO hr I 

vfflf ll#»f TOT ^ I I 

qi a ^awT ^ i 

TOT^ »^q »*nq TO^tiT^ I 

fi ilttH:* crrShiR i i 


(1) A hM prt w^i:. B hM viH i|tn* BoCh mrt in- 
comet, 

(2) A and B road which ia tnoorreoi. 

(3) ^ boomet Tmnaot in A and B, 

(4) A and'B read erronaoDatj 

(5) ■fhvpi, a rtadiog in A and B. ia not oorract 

(6) ifilWl li ft ft: ia the correct form. 
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HINDU CHEMISTBT 


jStfiwn^^rww i 

jTtro wra^ ^fii: < I 

*nn m^wHN* nfipH ^ i 

^ a?^1^* H ?8 I 

gi«4Mqm I 

nS 

w|^ *n»i% mn wm^s<8\ «firat »t^t^ i 
vnrti ing^ wtfif. wv (j anrft^* V 

UTl^ I 

htW %fi v^noa fr • 
gri4lil wfii iT$ Qin^ im mm 11^< i 


(1) A ftad B nad irTmi(, which U not 

oorrsot* 

(2) «t ^ iin4hWN. an inoomoi varianl in A and B. 

(3) A and B rtad ti). This foot ia ioooiaplate. 

<4) A read# wd ft avi?M. D raada m4 ft nal^TC- 

Both an i n oor ract . 

(5) wSrf ia an ioooRaoi Tarizni ia A and B. 








HINDU CHKMISTRT 


10 


^ git i 

mgN ^ hnhHt' im irt w i i^fw ^ i tg-® i 

?reim*g^ ?fw Hmft >wit fiiUT i 

ww ^ H ig ^rw^ I I 

^ HI ftwn HiWhrni^TfWt i 
HTHVil/ll m ®-'' w froft »ifhi^ I I 
*wnT fV i 

H n it » wm upr ^ I tf» I 

JTwnj qrant ^ i 

firof ^ ftiit mti 


(1) A asd B road itIATi whiish ii oot oorroct, 

(2) A and B read a«ri. wbioh ia ifioonaet 

(3) A and B read ^ 

(4) A reada mr. 

(5) A and B read ftan* 
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HINDU CHEMISTRY. 


?fii flnW i 

TOTfxi in^ JRWTOTT^ 

^ iTurar^ ^ an: 

miRJl are^^znra: wani i 

iimr aton farm n isi 

e_ 

I 

gn nW wm ara oz# g^gui^ i 

ug»f tfM marfawra: it hi 

fi*m *wfat^ Yna m?m uiilf i 
akrmgfW ^Nrf ftfaaarei:’ it 141 


(1) A and B read fW, which ia leoMleaa, 

(2) A and B hava wri* which is inoorreoi. 

(3) 07% ^oifoi, a rariact in A aod B, which ie in* 
complete. 

(4) A and B read 4ofipn. 

(5) A and B read otr, which ia incorrect 



HINDU CHEMISTRY 


m 


^*6%) wnwf WT7< ?u» Hnvf^nrtfrTn^ i 
Araumro 8 «$ gwtFWwiffHn'»1> 

fH?«i H^Hlftr I 

er^Qi^Hirffli^w nii^ htth (|ci 

’THHt ^ fOPi I 

HW snipj I t ^£. I 

UI4«l§H4t4li:* HHTWmrt Hm I 

fifs) ^pnW win ^ M8«i 

«w ^ n I 

ftfiw; HT»I: HI H|?n<^qf H3l h l i t H«t* 


(1) A and fi raad %'}b:i which la not aoonraU. 

{ 2 ) Both A and £ read Viii which ia not 

oomcL 


(3) A and B add ^ after 

(4) A read! qrfVTm vnniTT* B raada qn«m 
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HINDU CH£M1OTBY 


im im i 

ire^ ^ ^;' «ini1 *11% ii ^ mm 
?Tiwt*^if^ MINI irarrai^ i 

?hrt i»T*nf^ ureiH^ n it»M 
5^tn% V i 

*nrmT irarft ^ noit ^ i tss ■ 

m*wn^t ^5*1 • 

WTOia %q fv «iimf*i JTW ^ ^ I 

fwn?fim* wfiufir i («< i 


(1) «tSt ii the TarUot to A. ^ is ibe rariaot in R 

(2) 9TWT^ vnM is ibe iocorrect raruoi to A and BL 

(3) A aod B read ft irt, 

(4) WTvna a readiog to A aod D. 

(5) eria a rmrlant Su A aod B. 

(6) qwrf^ vfmmnfi ao iocorreot ranaoi to A. 

(7) A aod B read e^4e9, wbieb ia ioooneot. 

(8) A aod B read ii|. 

(®) A aod B read f *int9, which ie inoomot 





HIHDU CHEMISTRY 


rtr 


WIHW 5T# wf %cn$ ^ ft I tH’® • 
%tit qrtnnw t wi«it firg^ iwr i 
WHtirti^ ftWT^r 

Hlft t* • tHC I 

tftl<>* ^ t wnt^t tUT g f I 

fwnnii* ft f*!«t%rfa 

I ttie I 


(1) «(fii Virft: «nnii. • raading ia A. ^ «w4h 
Wini. « reftdiii^ in B. 

(2) A nad fi rand mrmfit. 

(3) A nnd B rand «rm«Til(ir*Vl^« 

(4) «an dt<Vi fqRfil T« > mriant in A nod B, wUdi 
ia aanaeliMa. 

(5) A and B rand Avii. which is inoorrtct. 


(6) 

Do. 

Da 

n«r2. 

Da 

(7) 

Da 

Do. 


Da 

(8) 

Do. 

Do. 

♦wri. 

Da 

(8) 

Do. 

Da 


Do. 
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HUfOa CHEMISTRY 


nt TO vn n iwr i u* * 
fn f wm fit urmf^* ft • 

jftBTrfW 9 Wtt: ^finiTfiT 

I X%X I 

5# 5 *^5 feff: ffTO^ I 

wwn g* 51I mftr: fr 1 t 

TTR^ »w% TOT: «??T I 

in»Tt fii^T# «HTi“ ftrar 1 < 


( 1 ) A iMda fViT%. 

(2) ^ wmilt & Tariant in A and fi, whioh 
is inoomct. 

(3j A reads vrzt w. 

(4) is the readioff io A and B, which is in- 
oomot. 

(5) A reads #. B reads %. 

(Q A and B read «4D, whioh is not correct. 

(7) Do. Do. at^Wain, 

(?) Do. Do. wwn, Do. 



HINDU CHBHISTBT 


It» 


HH man (J* fenfif» 

iwn^* niWH fH<w mHH iwn i tn« i 
mwi «*i?T I 

nmm withh: i i%x i 

«rro?r ^ finn ftni i 

ann^ifr: H ^t ian h^S^^i N htv9i( it«4* 
HHntHT emiT fiWT I 

I ?nei 


wfjH I 

^ HrHan^hi%H ^ i 
•wnrnwft amiV w nt Hi H n i«, i 


H) A And B read vwt, whiob is cot co m e t 
(2) A aod B md nmt^, which is not comet. 
(8) A rendt w q u f l ^ which is onioUlligibls. 
(4) A rseds vttfl. B rends 
9 






ISO 


HINDU CREMISTB7 


«i« ftmf^(?)nfH ^ n*i 

?it5l gzW ^ wraN I 
wroaf V*^: o M * 

uf?! <lgzgi fWvK i 

wirtW’ I t ^ I 

gsrim: n^fl«*r;* g^r: nrrni tr^ni^ i 
g^ ^ g^ fr i M i 
^nw Runrtw gwiiwg^ fir i 

?n’ WT^gwg i ?« i 

f? T^ti itg^ crfir i 


(1) A Mad B raad nfirttWai. 

(2) vtvJHN k the reediog in A end which ie 
not eocnrnte. 

(3) A end B reed ra!| which ie inoorreei. 

(4) A end B reed jiv^f fffnm'iwhioh is not oorieoL 

(5) A end B reed % W| which ie inoomot 








HINDU CHEMISTRT 


IS 


q^fl^ ihfwRTih^ inr^n: Rsnui) i ^ i 
STTUT? f I 

«i ^ utw^ 1I 

Hsn^Rr ?Tg^ i ^c i 

flwnsTj'ftrS 0ff9tftrm i 

fir^ amp^ 5<5HQ%?i«ianj i i 

uraifHarm i 

HR^ TO* nl^uiSr I 

arro?> Rrtru ^ HOtJf arRr% nffl i i 


(1) A ^d B rMd ffwh[i which ii not oorract 

(2) A and B road ^T3t ir«t ^ 

(3) Vwift WK’.f a rariant in A and B. 

(i) A and B haro nmni. 

<5) A and B havo % % which io iooomot 






natOV CHEH18TBT 


m 


wWaT% ^ ^ Wfv. I 

^9»rra' faufi) f?arq^?iH i 
^ftwwW nw WTii?^ «!r* **▼?! I • 
WT^CHTOm^ I 

«wt« waJ ^ ^ a^fla !* <i» T q r n i a 
^q qg lua f qmlisqii'ifq’wi i 
n^ ^ i rh i 

qwr«flq<na t T* wnrnjsiw^i it i 
<g fa ap^ a^ ^ imar 11« i 


(I) A and B raad #ifT ^9, which ii iooomoi. 
tS) Do. ff 9 %. 

(3) Da fdf which appears to be inoomct. 

(4) Do. 4teQi which is sensobea 

(5) ei9Tiearan» an iocompUte Tariaat in A sn<^ 



HINDU CHESUSTRT 


IW 

wnmitfwf ^TR^n i 
a^Tiraf i i 

inf> ntwi^ 1 

«irih?i q #311?^ gn: ^ firnm^n 1 1 

wiuiq^fqn' enroll 1 

3 w uii > gsr i5W* nTro^i^ 1 1 

winwft ?nraii» gif: 1 

^fwr^ firfrv wr?i vfwrgW wirtf^ 1 H ■ 
flinri^ fHfi^rsV 1 ’ ' 

^fflfiiai4i^*w^ •1*1 
arrin^ miwi gft: 1 

firi) «T i H «li W «7r • 9( I 


(1) A raadiAg in A and B. 

(2) «mwT. a raadmg in A and B. 

(?) xtt u the Tenant in A and B. 

(4) rfNT ia iba inoonaot reading in A and B» 

(5) A and B read which is grammatioallj 

ino or re cU 
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HIKDU CBUIISTer 


iwi^ iwTn^r 1• 

• ••••• 

TinVVVT^ I 

#?mi arw^ ^ • 

f%fir: q^ifizm^WT i i 

Wfl^ I 

ftnn VTQ<i%«u«if<4t i 

qrr^* ^i« 1i 

irai^ qira?^ i 

^ II# fqrar f^: iiq^rrew^rwr: i «• i 
fin? ^ ff^ WT^; i 


(1) mV ao inoomol rarunt in A tnd B. 

(2) arrm' is tba raadiog in A and B, whioh is noi 
ooRact* 


(3) A and B rtad fir^. 







HINDU CHEtfISTRV 


ISS 


H?w ^ fiHH fiiif Tnqrnr 
Hof? ^5^ ^ gt' I 

wfhH h^w wRTpi fn^inrf imj i v i ■ 
wnn Hhi^ idHHiiM' hthuth i 

wwT armS hyjh • »8 i 
aik*f<d ^ r^aui{ Ha^anf h^ i 
^PHi^ iNnHOT arra^ aiwm wr a at i 
H^rrtw ftrf^w arra^ i 
h 3^ ^ g ^arifi fitm: i vi n 

• • • • o • 

li h iHi firan tMna>a nn h^ i 

^ifiretHuw^ Hf ^ HTH% f^^ifiian H«i 


(1) w»s a Tmriant in A and B, which 
Menu to be ioconreoC 

(2) Wilt9<l. n vaLTiaDt in A and B. 

(3) A and B read 9 which if not eorre c U 

(4) Da 91 Do. 
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UINOD CHEMISTRY. 


^ ^ I 

I iC I 

gfUTI WRlif I 

siraft iTf I ie. I 

irraif HiB fjEfwrrf jjfiii i 
«mr?> ijvii gfwiJ ^ i «• • 

_5_ 

I 

^ipr HUT srnii} i 

Mnft- ^ ■ 8? i 

*I^I<q 881^ I 

fwm w ?wfRfirf5wifir^ i 

^ II#^ lit «§ fWUt YnHn >I H I 3 i m 1881 


(1) A and B nad ]'Ml. 

(2) A aod B nad qiB, whioh ia ioeormi. 
(8) A reads «q. B reads eq;. 


HINDU CHBUI8TBY 


187 


Wt ftrt g I 8^ I 

VTP^ mn^ii i 

ftni »wf% ir^ g » uf ^ fiq yqt; i 84 1 
^ ^ipiiVW I 

wr«i97j Da-oi 
f»rt» ^HDT^JT ftnifH 1 

?% fHTT% ^ Tt^iihroHm:' 1 sc 1 
?fii«iq<ii ^rfcfJ cwc^qrif 1 
c5^cc Q«i^c wnm ^fn wwi: • 8*. ■ 
ggg gfrm^ nn cni?^ cm »#ira: 1 
ijctq ftrai YCTI CTY? CRClft^ I 8,« I 
ff^c ciftS ?ra* airai^ cfcicrr siwi 1 
^rmitc fq ^ ^q i wnn^ cm »#«nr: 11 ? ■ 


(1) M iooompl«t« rmriftni in A. 

(8) ti thn mdtng in A and B, which ta in- 

oorraoi* 

(3) 1^ ^ ii tha inoorraot riading in A and B. 
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HINDU CHKUISTBT 


jKriJ flimiJ iraftnzi: i 

iwnt^ «nu?i i i 
ftrar m fwn *rmw hwt i 

f% 5 ^«r 1I 

H^wiT fiwT sTnmww ^»wt i 
^ sin HI* HtWHI fJTOT H'tff^rfnpPTTfll^ IHBl 
^iHm: ff q q nii fa ar^i i 

^ ftHRWraH ThW JITH I nx I 

vtqn ftff: arrai^ urwHnn i 

airai^ wfa iH H' w[^ irni i xi • 


(1) A Aod B raad 9 % which u iDoorrcct. 

(2) A and B hare mh, which ie icoompleUi 
(2) A aod B here wn, whioh is aoioorreot. 

(4) A and B hare fifirmini which ie grammaiicaily 
iiioarreot. 

(5) A and B hare amt inetead of w, which U a 
Aantobgy. 







HINDU CHSMISTRT 


180 


uiWiomrf I 

«i^ finr^onurn* i 

WWT fHftwNTfrfii ^fURi ^ qi| iii«i 

9t rti** gra' 0req r «*n • 

fliwrw^ tti uc I 
fviHiniVTif n^’ 8ira?i inm i 

H^WT^ 

1* 

uu: i 

Hmdit iifwqnWn q fw iItf N nit n*i 


(1) f rs! % ft variftni to A mod R 

(2) fm:, ft Tftrool in A ftod B. 

(3) B ^ ift tbft iooorreci TftriftAi in A and B. 

(4) A and B read vjtvni. wbkb ia inoorra ci . Th* 
word ia osad bare in tbe maacaline gender. 

(5) B reeda iM. 
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utwitq: I 

UNTTf %uzn5ar ain^ g uwfsS^ i f ? i 

tuuJUN wt ^iTPt I 4 ^ I 
^f>)Tn> mNiT^ym fae%xi irtq^ i 
g i umeji n ^wriif %a7m9?i» 44 1 
*T^ ^nr^* I 

HluJJ BWU^ Bf BT?T^’ q I 48 I 

u: ^^aaBWaram 1 

€ f¥ toto: BrfCTf i?%*i I 44 • 


( 1 ) ft Tftriftut, which aft nnift to bft 
iDoorr^t. 

(2) ft TftnftDt in A ftnd B. 

(3) wtw4tft. ft Tftriftot io A ftod B. 

(4) ^ tfwn ijNw^ ft w, ftD incoireoi vftriftnt io A 
ftnd B, 

($) ft vftriftot in A ftod B, which ii on- 

inUlligibIft. 

(6) A ftod B rsftd %mni wfM. which ic in o o rr cot* 
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7!w «ira wu: i 

3^HnnSr*r 9fv7Ti( i ^4 1 
lilimnrein^ ^ ^ 1 

w'9wi€'' w»Tm ^ I I 

arrai^ ^wf 7 \M »i%»l I 

wraJW >nreRi?:^ 1 <c 1 

nrro^in I 
>« 

^ mnt siifJ fliT fwm ^ fwt I 

fiiwT m ^ ^qr fwqr 1 44 i 

qqi^ I 

tm^q* n qrfht f»nn firiq qw> 1 
viWT fqqiT «ira?> ^wn jith i «• i 
fltwqi «T ^ gq q i n ^ ^ i fqqi T 1 
^ ftqrT»wrf^ «iw% • '®< ■ 


(1) B rmdn 

(2) u omitted in B. 

(3) a variant in A and B. 

(4) A and B rvad 
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Wt?l I 

^rfH<8t*inuH*ufVr*^u?J ^nw i i 

N ^ *Tra^ zww: I 

ftr*5 ■ ■*< ■ 

qWdif l i r ff ^ wfeW 44l? fiq w^ I 
9nu§ NN hW^ ^ii Hd I«» • 
srnm inf ««ii i 

sftfwi qiF UR^ I 

ftwra' iftnif qiw i «< i 

Hfdll qi^uqriqlQ URt <hf1I UVN: I 
V^TTOT 1 % I dO I 

imTHTWitNq I 

CiUllici ijlqiin'' WTW% I «C i 


(1) ffiirffW* ^VVVUfTi a Tamnt in A and B. 

( 2 ) A and B raad finnw or fitvm. 

(3) a rariant in A and B. 

(4) VTVn^Wf a iviAnt in A and B. 

(5) A readf dh«tt, B read* 
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irarr^ aimg fri' u^iyQq i 

i «. i 

srrai^ ^8 ^ few ^ i 

mftwt g i qifepi •rm%w^:' i c# ■ 

?Tgg^ ^ jrWwfen i 

^n i T lgqgt ^f TfwmwTi PiJi i ■ 
^'ftr um n »few^ »ife: i 

^nn»m^ mift wrfmnrewffeir: i i 

vrtg pgntw w^nr 4t!fgii«( I 

wm<^ TO8n fefr wifer fe^rrwT ic^i 

Trarsi iffeuwg UTiid THg?ftii^ ■ ^ii i 

t 8 iH wuf^ qr^mTfaun: ^5^ • 

^ 9 sr^mwv femd ««fe i i 


(1) A rwida mwtvt. 

(2) B rMd« On. 

(3) A and B rand K which u inoomot. 
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nt^TfY^ fiiN; i 

^ wmm ^w?t' fTTifi^ ftn^ I c« I 
nvm^ unfw i 

imr «iiiaii^««i{ i cc i 

• • • • 

m«# ^ wnn^ fafinq i *! i 

fWw iwit fiffW lim 

WTT^ OTTO I 

^nrfiiRrt f^*u1 ^wnn i 

S*T i 41 ■ 

4*ty«<i f^‘ i4Vi4\¥(.u^tu«i( I 

VT79T «^Q}f I I 


(1) A and B read rA, which ii inoomoi. 

(Q fwiT an inootreci Tafiant in A 

and B. 
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uinRizm^f^nif' i 

?^5w wT?iu13hT ir^i^ I ^e I 

UHTpi^ tm Hnilf'I^T I 

<n«T ^ mfv«9HT <nn I 4ft I 
qriqisqm i 

9 5WT Hmw fmi n? nro i 

qq l a i Hq^ iTHf ^fc«il ■ «.K i 

vNt mita fi‘ I 

fiifwii idwHYT u ^ ^ Ruirn: I < 4 I 


(1) A rMkda fiirmv iT^fvc. B readi imuTi wn f iq a .-. 
(8) A and B read f*4;. 

(3) ^tarPl a rariant in A and B. 

(4) gaifK mrf. an inoorraot rariant in A and & 

10 
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NTH* HH UwtqW HNH I 
fwiit g WT^ wnii^ ffH«i w I I 

NH^ »n«^T»f famt i 

airai^ trfijN ^ frfHi i «.c i 

fawrit NTHN ^HT aninJ wn i 
NTHm Wl I ^ I 
NHIH nmilTJ iJNTH^iaa# Wl I 

^nNri yhhihh^i^ht i t** ■ 

Colophon in A 

ifa q w i w tai w T ^ 

NmnsTu: i 

Colophon in B 

ffil ’fhffflllR^ qtQlivi^ 

v>nin I 


(r) A and B r«ad H % which ia iaoomoi. 







CxtrMsrroa 


SUYARNATANTRA 

or 

SVARNATANTRA. 
n'rtrr: i 

A «MS* from Benares. • 

B*MS. from KamndlAli’s mafAa, Dacca, t 

»m: I 
I 

«*TT^q «fii5f¥qrair?r i 

^ wm \ qit i 11 

?rwT: ^ i 

Iff It tq of? «r i ^ i 


* The luine of thu MS. u 
t Tbe DAma of thu MS. is ifwvnn^. 
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g irfirt ^ wiwr* wot ttw i 
ijftorT: orftmr: qjo Htwfono’ ftrw i | 
oR^i: orfom: ^ oz^inf ’^fir^crorr: i 
otWT^ inrrfiim: i « i 
o iq j 1 «Mvomw<q oonfiio: i 
wnfot on% Hoi owifiiTni $ !t. i 

g H nii orfirf wit i 
wui9h H^umrwfoatjfw i 4 1 
urn o^n oro^ <awm o o 1 
orartto wfo otit qf»nn»t war 1 «1 
WTOTo g OTO ^WTfw; infont ttot i 
omma onr ito ^ nn i c i 
WT»f OTR H^ino mrrf mr mftg o 1 
Hw^ ft ^ nfe ytitsfw i i 


twv fnn I 

^ fTH oowrfw TTWTmrvonrai 1 
M « *ow i farf ipeJ orew:^ wwit 1 <• 1 










I I kfik »>^f*'**** ph 

I kkk (jh^maikjktrtiSgftHH :kb 
I a) I k& )]%it kpjum^&ikA^k 

I ituiAit fi jiKliii^ 

II kb ikb 

I Msmi» 1^ 

I Ii n I>»fc«nb Jsfi luk^ 

I ^fi 

|ll)| Bjfelt BBilie :kl^Jb 

I ItBA uj&Jb Je£ :> «ibbjiA.t» 

I 8 i I llkittBJii^ ^JJ&Alt^ 

I l«i>tltBb w. i»u>jh !b»ibtb.t* ^biUbihu 

I k ) I IkUlkBllb ^Biy ^kiii^iy 

I ^w;ti BB ie£ lak %ittisk 
I I iBlikk U^l^ JBk jtttXit ii 
I \tiabp&jfe kpkb A^ibbkhJh :BdB 

■ ) k I :ba^^ iBiJB 

i JbkUk jtt& |]Ub bbibiU^ib jBkUeU 


«8I 


JLHlSlKaHO aOKlU 
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nwif YTW Wirf^ wm i 

f*T 4 j?t arraS i i 
an>l^ ga nat arnii^ • 

^TwmV g i?^rt wi^ «fii i i 
w4t^ ^ I 

fthf u Q^ i I 

aH^amwSw: wafir vT^a«i i 

ir?T w%n ^ > ^9 ■ 

imJ flVf ?Tm ftart art ai^T^a% i 
mfnaiTi ttjmorfrr f^' aafa qrnf*ni i^«i* 

li^srqtei ft Fraiiqig ^ H i » B ff<( i 
nrarsrai* ffnhrar: i ? i 
¥atwiw(T) aq^: i 

?aT?rw: QW»r wrq «aittlt q »naw: i ^ i 


Tbt aboT6 24 Stoku are not found In HS. A. 
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ISI 


^ ^ ^ HIWH ' 

HWTura 111 

urfir m ^ hth ihw:' i 
nrort irar ^ ufartif fqfnfq^ i « • 
ui*mT?n^wqwq »! ffun: i 

I I 

irer <qiiqi«iT »Tqf3lT % I 

u^nfrttjqral q^?qqi 5 i<rt wfq^fii 141 

rftf qxM 91W<) aq^ H t HT ^i ^l iqm 

hh: qnqi yhhW 1 <0 ■ 

HHifjq* qrq^^uwTH ui 1 c 1 


(1) The ebore 7 hamtaiiobe ere not fbnod in A. 

(2) A rendi B reada fanwrWt. Both thn 

readings aaem to be inoorreot; ainoa B haa 

in the 2Qd Sloka. 

(3) B reeda fssisi, which ia not oorreot. 










HINDU CHEMI8TBY 


IM 

H ^ I «. I 

W ^ Hg^q t fi «tsn<ta««i»*nn* i 
iwi wi^*fn ■ < • • 

man^mualn' a ^ uwh i 

q OTT 5 TO r«r*tf^^' I tt I 

w^t mfif WWW q«i9fl: 1• 

CobpboD io A—ffif i w i j^W ar^ 

gw n h i w: ft^ I 

Cobpbon io B-^ ^VSnif^SQH' 

q www l finhi: I 


(1) B hu «i f4) wfi mi fl ft . 

(2) A rMd« « o^fwrmrt, which is inoomot. 

(3) 0 re*d« 

(4) VI91 ^9 a vahaat in B. 
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A 

Ulx. Ixxl, lixlix. 
A'kbar, Kmperor, Inis. 
AlbsrlQa tfsirnna 
AibMal xxT 
AnafmatmhA li. 

Amofrhsnirrm SssH. 
A'osDdSnabhAtm xori. 
A'ndhrsbhriljrM xxiii. 
Afliniddb* 116. 

ArQh««inedM S3 
A'i 7 »bhsf^ I. sri. srtf. 

Anaigm ml, six. 

AAok»» kiiiK. fkroctamstion of» 
is. 

Amff^oibs sx» sxsiv* 
sssriii. 

Atin szxxii. 

Aofraoht Inix, xoir* 

AbitbsMb# 45. 

B 

iUiabbsdm Xoxi. 
fiartb slxiil. 

BaMrB7.». 

Beal nx. xlii, 

BemUIl uux. 


BM^eloi Uix. Izxxi, txzxxi, 
41. 

Bkiadirkar Dr., x, sxi. 
BhAsbmra^AVbiiTm 251. 
BhAskam, (Biddha). Xoxi 50. 
Bha/lntpela .tf. 

Bbaxmbhuti I. 

BHixamiira Izxtx. 
Bhaxjadattadexm sexi, 
Bbojadexa sexi. 

Boxle, fiobart. 40,53. 
Bmbaia Gapia I. 

BrmbmaJjroli lx, sox. 
Boddhamilra Xlxi. 

BnJcka, kioK, Is. 

Boofia Kaojio, Catalo|rae of, 
XX, zxxix, zxxi, uocxi. 
fiamaU UxilL 

B vBoaf xzxii, xzxU, zzsHI, U. 


c 

CUkrwUtte 140. 

Cbakrapdai IsU, Isx, tXXiz. 

Seri, 41, 147. 
Cbandraasna Xoxi. 

Cbarmka Uxxt, Ixxis, tl, 60, 
ItO. 115. IIO 0 111, 140, 
145, 150. 
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t Xpri. 

I hATpft/i. rtidilhft, Uii. 
CoUhrookv Xoi. S«ii. 

Cowull x«jcir» xxxTiii. 

Otom* (or CaoiiiA CofXMi or 
Coomo do ICorooii U, UrI, 
UzHil. 


D 

Dolvmo* Itr. 

Di'itodoni ltz» IXX. 
iModi Iv 

DiU. ^ofmtrbandm (S« 0.) 

XU. xxn. xJXxrH 
Davidj, Rh»», hrof»««or» r, 
xxrii, xxxiH. iS. 
IV-Chj0, kdoff, six. 
DffnooriCW xxiv. 

D<i*m xr 

Dov«d*t4A txxir. 

Dhonopatl XrrI, (8^) S0L 
O^iormiiliirtl xJt« xirf. 
OAraorfAnciuiith* Ixiil. 
Dimitf* sxrii. 

Dtophonlos xciL 

UndAobolft 149. 


E 

RHkio xxxir. 
Krooraon 47. 
Etnpodorloo 4f. 
Ko((htod 48. 


F 

fxb>hUa, trmToU of, xxix, 
ixx, xliL 
Piool, U..4I. 

PJari xxi. 

Plwkigor Izzrii. 

G 

0oh«i4 n >n d a n it)ui x«r. 
OftrbolC. 85. 

GomdaiUtU Stddho Xcvi. 
(^rbrr xxir, lxi». 
OopiUkriahM lxxi\ 66. 
OorokshuiitiiA Zor{. 
0<miUpo*il« 58. 116. 110. 
Ooriod* Iviii, Ur, tl* 
UoriQcUbh«*g«r»t Hi, Us. 
Oorlodo, Bbikalio, It, W, 
67, 

Gorloda'ohft'rjm Urii. 
OorifidAas'iKA Mani 58« 
Oopla Abhftja'iiBado, Uurili. 

H 

Honmirm, Ux. 

Hubory txzriL 
lUribar* xrri. 

Ra'rflo \xrix, 

HomochAodim xxiH. 

Herorlitoo 49. 

Hioacn, TbMoir xr, xx, xxi. 
Uipporchna Xol. 

RoriatJ xzxr. 

Horiabka xi. 
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iii 


J 

nix. 

Jsjrmau 00. lOI. 109, tIO. 

Jallan xr. 


K 

Kft'ljuiA'tha Ixiti. 

KftlldmW I. 

Kaniihks xi, xjl, zzl, zzx(t. 
bAUlizeW. 

IC»'iuJiJn xzxr. 

ExpAni XovL 

KAribhA*fmti» lU^manhmadf*, 
XXiL 

K«p»xon. 

Kara zzv, zxxii. zzxit^ xIWI. 
txxzviL 

S0Ti. 

KvppO. 

EnmA^ralabdhft Xv. 

KaxBA'riu aa 

Knahmo*, dynaii/ oiM* 


L 

E^JBibmSfvmnv SMHha, Ixv^ 
xer. 

I^MiQ xxi, Xfiiii 
LftToiiiar 51. 

Imekf 40. 


M 

kfftdaoxnUiiB It. 
llA^dhftTB xlWii, iiCx« in* 
Ixxvifl. 

Uft'dhATmkvm IxxilL 
Maba'ra'ibfrs xxfff, 

UtdWH xcTi. 

IU*9»dArTm xl. lil. xofr. & 
ll&nthA'nabliAlf AW ItU* xct. 
HalbADAflimhA Ix{ 
llAtharA* xxix. 

Mat harm'nA^tliA Kf. 

Max MOlWr xxxl. xxxii, 

XXXiil. XXXT. 

Madtcii, tlia. xMt 

N 

IVA'gm'rjosA, Af(* oi, I* x» | 

bodbbAUvA XTt tlM bpx 

xtU, xrifi I hifli priwt 
KA'landfA xix,401 WAtor- 
od MA^dhymaincA pblkn* 
K>pb7 XiX, 461 Adapt in 

BUif;>Or AlcbnD/t Ac. XX. 

Ilx, Ut I friandlj epfaU# of. 
xxU t oonlanparmry o4 
flb*tAVA*hAiiA or Sb'liVA'hA&A 
xxiil. Xli I ASibor of boo k! 
xxJt I A cotipreboanrA 
BAmO of MAbA'^A^DinB XXti 
dimra of, xl, ( I dabt of 
obllgAtioa tOo ni, It» ItII 
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U 


UH t dlalogofl b«iw««o, 6 | 
(d9iitk»l with SiddhA, 111. 

NaIaimIa' xHir KA'Undft' zlU# 
KAlvcKlTm xH<, six I exlft* 
mity of, xrii i Oxford of 
Indiwa Baddbicm XXt<I. 

Koodi or Kaadio Ir, tvll, Xcr, 
lA 

KarmhAri xrri- 

Nay* fti'la, kjott, *»*»«- 

KUyana'tU. Siddha. tsi. Isr. 

o 

Oljrmplodanu Ixxxri, 


p 

pAdM*8ABlhhATm XZXrli. 

pMcwlms 46. 46. 

PafAHiA'rthA xzri 
Px'fAlipiitrm XXfX, Xlil. 

PkUdjAli xxri, xerl, 46. 46 
PUto xxir, 46. 
iniDxl6. 

PIOtloUA «7. 

PrA*AAnA*thA SfddhA, vovf. 

PimMAtApA'dA* ShA'iliym of, 
6u i ritm of, 196. tl6. 
PhMln IxxXri 
Ptoloinj xd. 

ParoehanA Ixxxir. 
PythAgoru 44. 


R 

BA|ffaiinA*thA 60, 117. iis. 
RA'mAchaiidrm Uili. 
Ra'dia'ooJa I. 

BA*iiiAni'jA xcrj. 

lU'raAMiA Ixxiii. 
RAtiuHrboohA xi, IK, xdr, 6 
RAtnArakshllA xlrL 
Ra'yaaa Ixxxi. 

Rat. Tof«n chaodrA, Prof., 

10 . 

Rlplojr, Ooorgo, Ixrl. 

Rodwoll Ixvi 


s 

SoebM, Prof., xxr. 
8Adm*hAaA (afidyv-Spyod) 
xxii. 

SA*kA’AdA 6 
Sa'kjAmonl L 
xJW. 

5k7(iiA*ttiA Ixxxll. 

SAllva^hAOA or do'lATmliAiiA 

xAin, xzir, al« 6 

Sambho !▼. 

SMbmi I, (A cAa'ita), 57, 56* 

60,175. m. 

6aAflfainA-5i(j4AaA XirS. 
.^AAkanunirrm** fll. 

Sdoil RakahltA xxXriL 
RUOgadhArm, dato of, Ux, xo. 
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HmptmbVU (H. P.^ 

zHiL 

Sehi^foer zz, zzi. 

8#v»ll xlix 

NirA'ditjm, 8BpU*|Md«*rtbi d, 

IW. 

Smith* V., xxL 
Somftders hr, Irii* zov* 
Sfwoc^ M. 37. 39. 

Sftdhmtm 60. 188. 193. 108. 
.yrlna'ch* zori« 

5H SBralm BbMlni zvU. zlz. 
8t»tii, Dr., zi. 

^'oludcra 68* 

Surrotft Izii. Ixxiz. Ixxzfill. 
£1.43,127. 128,130, 131. 
140. Ul. U7. 148. 
8TMb«bbBDda bh«jrmTB IrK, 
UiiJ. zcT, SK 

T 

TBkahMQ zxtL 
TmW IL 

TB'imiu'thB zr. zz. zIt. 
TatbA'gBU is: 

TareraUr. rol# of. 40. 

T#mpl«, Bir WillUm, 48. 
ThiUot zd 
ThmnM, St, 46. 

TrimalUbha//a zcri. 
TririknuaabhaNa Ixr. 


u 

Udas^apara zHi. zhd, zliz. 
Udajaua or UdAyaaa cha'rja 
viij. 60, 117, 206. 906, 206. 
309, 210, 21U 
Udjrao, Kiofc, nil 
Udd/otakara. Vi'rtifci of, 60 ; 
rvfalatioo lUi 192, 
194. 206. 206, 810. 

Uma aTa'd', (IVutTa'rtlia'dhi* 
gama of.l 163. 

V 

Va'ohaapad 60, 117, 119, 122, 
123,206,209,210.212,217. 

Va*gbbaia li, (patado) li, Ixu, 
Ixxiz, 4t, 147. 

Vaidjara'ja zorl 
VandimUra zovl 
Vaia'ha or VaraluuaihtTa 
Ixzzir, tzzzvi, zd, SO. 331, 
30, 40^ Vfihat SaMhita' 
of. 00. Ir4. Vajra.Iapa 
(otmanta atroog aa th^ 
thaodarboli) b]r» 133 |aU« 
of an atom, lOS. 

Vaiarara 00 
Vardbama'Da 2 j2. 

Vaaabaodho zxri. xznl 
Va aadara zi, lix, zcrl 
Va'uja'jrana zzii,30. 
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V idya bb6ihftn» 8at 
duodra. (8. C) xxril 
Vijj^aBAgArm xliz. 
VijAt'Dabbiktba 81» 96* 
113, 119, 132. 

YikrmmajtU zlii, sdfl, xliz. 
Vffodft Izxiz. 

Vja'di lix, zsT. 

Vja*«A or VmUtjo'm zziv. 

w 

Waddell zzxr. xzxriii. 
WaiU 44, 47. 

Weber zlrii, Izzzr. 


WeiSA Kedipbeee xi. 
Weasel xxjL 
Wbitaej zs. 

WiUoa zzzr. 

Woepcke zdii. 

Y 

TajAe-tS'rf 5z'ukenfi xziii. 
^aeodhva Iri, Irii, icav. 
YoxaebaVye zxzrii. 

z 

Zeller 41. 


V 






-p 





INDEX OF SUBJECTS 


A 


Acidic niMiml. ••• 

•mm 

eee 

Icsril, 14 

AdH ^ 

• 9m 


ii 

JEthiop** mincTBl 


••• 

6 

AbmnWn. Ba juto, • 

eeo 

••e 

TO 

TA'rawict 


• •• 

70 

Air, vdirbt of, ••• 

•M 

••0 

123 

Altm'M. Mpcet off 

• •• 

• •m 

03 

tlM onciBAl ••• 

••• 

• •0 

00 

th# dtriroUre ••• 

• •• 

000 

00 

Alaca-Atoni ••• 

• •• 

mmm 

lot, 104 

Alobmy, IndiAo, cmffin of. 

• •• 

• •• 

Issxiii 

AMoaicAl IVotrai, BoddUnl 

• •0 

mmm 

1 

Alkmli, OAOBtie, method of ptofovioi^. 

••• 

42 

Alni ••• 

AsAlsrib Aod fijoUiMis, ehemioal ■ EUmgiti ud 

10 

eofyoendi 



114 

A^JaoA 


— 

11 

AalimoDj — 

Amu ( vvd# pArAiaA*Jciia ) 

0— 

• •• 

64 

Ayhijn'n 

M# 

0^0 

Mt 

Ap-MlHtiDOMp aimpU and oonpMDd. 

090 

in 

AqoA ••• 

000 

• •0 

so 

ArkApfmkm'M ... 


• mm 

bcxzi 

Amk, iMoot. PtnUo. 

••• 

••• 

Imp! 

A^tA*AVfAhf|dAja ... 

• •• 

000 

H 

AthAITA-TcdAi 


• •• 

U9T 

Atoalo theory of the Baddhieti 


000 

177 

of th« Jeiaif • 0 % 



ITS 



nu 


Hindu Ciemiitry 


Atomic ooobiaatioo, ihaoiy of, 

00« 

186 
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